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FOR ANOTHER 10,000 MILES 
WITH CHAMPION EXTRA RANGE SPARK PLUGS 
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i nr'- Ii'k imieiiH'i] oriel is Hu- 
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known, | l mcnpiB CXlTA 
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POPULAR MECHANICS ADVERTISING SECTION 
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IVO HOUSE-TO-HOUSE CANVASSING 

Ksp«rtencc I’nnefMsnryS'u Cosily Mnchliis to Ituy 

The qcw fond hit. You ’Wufk :i[ home, chips 

cm tie to you already nude. Simply drop into hoc r rcisc- 
and thcy'ic ready to tat! No complicated * _ ork, no experi- 
ence, no failures! Positive proof of opportunity to make up 
to S30 j5r*f rfjy. Distributors now making High is £60 to 

1300 a. Twit ctrar! Npt a rr. ;i uh.: r.e. Nhi neud m hoy special 
iiqulp-mLn'- Hi unis do yOur selling for you. NO LOSE Oil 
unsold goods — xve take cam of id A phenomenal success! 

Sells faster thun potato chips, do-mits, Mugic Cheese Chips 
are hig, ftufly, gi p nf-si*? chips b-igger than potato chips. 

IrrusiSLiblu la ate imte.es them act like an appetizer. The mOtO 
you eat, the uct« you want to eat, and you sever pet filled 
up! It's a revelation! Nothing like it. Crowds, Maine to 
California dc?mring thousands of pounds weekly! 

$2. Oft A FOUND PROFIT! 

An enormous profit on a small investment! Everyone likes 
this tasty tidbit any time of the day. 5 and 10 cent bags of 
Magic Cheese Chips sell Eifce it i Id (ire. Sales often mn up 
to hundreds of dollars daily. 

MEN, WOMEN EVERYWHERE 
Start at SumtHi- ltuilil I p 
Co 1.0 INI 1*11 ii ml ai Month Riisiiiussus 



Men and wnmtu iurr-ccil aLki — t«7i fupcr- i^lc-fman |hi j> — nt> ikilJ — &a cansiManju 
f. ^">ilvr. Ci.ili^n.i, icana witlb IU jpa-jadi, uicl priitts ca build tp id- lO puunJi. 
GhEfl pjuunds. Clicn rIxlci nxn Jinx' urdur tar tlOp-E-undi EVERY THE EE DAYS! 
ALL PAID FOR OUT OF PftOHTSI Om -uf liar bxrpHi b. h*rr ihdn xrslccu In 
lh? L" S birfi- ta:' tHCJuu*t r : a ! ■; i ill iTL'L 1 Ltfin. 1 *cl we hull aJrciid- alL."*^ cidu- 
ciic riahri. ns whirs. fxtrrt in 9 delis *¥icb ih*t *nb ccjitilh B§ y a Hi pound; 
ai 1 clip tax «ra Eior«l J, f. Ko.jdwn.Jif. r,j[ In a a.rr fell Jft* Voclfi cl IK. wires. 
'KUSH ONE HUNDRED TWENTY POLiNDi OUR TRADE WILL RE- 
QUIRE lira am d ur ri vn hundkei) pcAiwQb monthly,” Liner PKir«c 
fj =*« nacirn *im "INCREASD -STANDiNCi QKDCK TO OWt JJUK.Wt.fcD 
FIFTY POUNDS WEEKLY. SHIP TODAY iUft* THIRTY POUNDS 
ADCmONAL EXPRESS,'* 2 .r."jr ^.'.lanr-a caijy. -scDcrim; fruriclinp; in from 
t^felTtolirjc^wEVC' hid esur plx" w*ri ini: hnL.rp x dxy cr. mt-n ah^ 

demindl Xo hud iL*ti fer MAGIC CHEESE CHIP:-.! 

YOU DON’T INVEST A RED CENT 

utfil JOT. line aulJ ji^urjcU u |h* rr.rrihll (||rt- VOJ ITrrfdE 3 til rWj(l[ i.lt 

befort *c I'Ern.ii jra» hi invm, i-d ^...r nDul DNn. tn.blt; >au iu decide 



NEW NOW! 

The Smash Hiiof the dny! The 
big fad ar parties, outdoor 
games, People everywhere 
nimnching r Lin cm the streets! 
Takei intddtly. Biggest food 
□oeelty boom in years! 

VIRGIN TERRITORY 
EVERYWHERE 

Itundreda of surreisful business^ 
nuv opermlini,. Thuu-si^da of OJ«n 
turriluTiCh- Hismleed* of dries open 
— EhoiLSbuJinfiiujUcn.w'iLi. Ifliinc. 
dkire jtucceis passible bns'wh ere. 
Write tadiy. 

SEND lor ACTUAL 
PHOTO -COPIES 
or OEUJf KS from 
MAGIC CHIP DEALERS 

Itiinafitti' Prnttf uj Prnfitxi 

Sw ehfl b.t j jJ r.rcrr^ wiih whjrfi mca xr.il 
inmin wiih amaLl capical anre. chan aao ebe 
■: ■ r---z r i c“.-e [ vend aiu: pn:nn! No iLlaicxad. ' 

Vs'l lei le-e l'x-..n spni fur L^ciii'.sh^i Lijuk 
iniu ihia nu» wlulr kuki jTa«-t ILP.ST CHANGE 
al ill v ltuI'iJs an ruuJ luC^liCr. No ObllJE^Ion- 
Mikil C I IE CCikFCpD nlmi'.tJ hklj — kllil IT^K t>l 
Ida Die, 



MAIL FOR COMPLETE DETAILS 
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MWK OtfESf C«I/>S 



Coast- to - Coast Success/ 



HACK 
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Wjlhuui it-ii! TLxn >au cin icinwiih Si JQ In'tSIITItm. mil tick ih* *n0l IPS.I. 



C'culilu. building: xp w-icbo^x jnnihjir prnny I ni|!7i7 

EVERYTH INO FCHNISHEH 



jSkitf* 



Wc r:.x.'J. [T,rfri!.n|5— <bd. v^rSt-Inn. .|, 1L -|i, JOGLli. »C. Ckin'1 wiit UZil :l'k 
ICxf hie to rr ckc fJRST BIC PHCJhJTS In ja,,* |«<*liiv. Mill tbt WeDOb U 

'j— <C fot L'.-Ti I '.! L I j : 1 1 and ihxrc ckc ,T.:.rrr..i_ l [ .■ r 1 1 . : r . unme^uefth! 
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POPULAR MECHANICS AD-VERTlSHfG. . SECTION 






A HUSBA.JID bids his wife good-bye as he leaves in the 
morning, “i’ll eai] you up,” he says reassuringly, A 
guest leaves after a pleasant week-end, 11 III call you 

up,” she teH? her hostess, Am executive sits ar Jjis desk 
handling varied business matters, large uni small. 
"Fll call you up,” he says. 

“Til call you up” is a phrase that has become part 
of our language and part of our modern security. It 
is a phrase of confidence and a phtase of friendship. 
Implied in it is a nearness to everything and everybody. 

The familiar gesture of lifting the telephone re- 
ceiver holds boundless possibilities. It may avert A 
danger, end an anxiety, solve a dilemma, insure an 
Order. Or it may be for some trivial pleasant purpose 
— a jest to be shared* a greeting to be spoken. 

Over the telephone speed the thoughts and ideas' 
that change destiny, bring new hope to the wonder- 
ing and greater achievement to the ambitious. 

Think what this world would be like if you could 
not telephone so easily to so many people. No one 
is far away when you can say— “Fll calk you up,” 
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The Mystery of Animal Speech 
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Five Seconds’ Thought May Save Your Life 


866 


Stunts with Your Camera 


874 


Trick Shots with the Arm of the Law 
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Power from the Invisible World 
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World’s Tallest Bridge to Span Golden Gate 


904 

fTT 



AdveTtfain.t 

giant tier, bax tracelin c _r-«EB tar service Ui-^ 
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raisn] Irttefanu pri 
Agriculture 

blower "gutit” ffW 1 IB 0 In nrc hards 

UBrdiri I'li.nlier flexible ... 

AirpLantj 

cardboard. gunners marksmanship tested by 
motor, amall dUr, pffiftutM llifh pawer 
pb£fil$ wlnga replace propeller . ... 

proper focus (or pilot's eyt* 
ahdH trick sbo|kj "freezing' ‘ to controls 
Automobiles 

air-coOM motor provide extra room 
mA of glass plates to show Kb* real parts ViHirfc 
AutonaebLIes, Ac reworfoi 

can v?a sop Lnfiparicd by longs for ruirible seat 
coils, t osier for nil.. 
fan-bill jp iillcf "for laie-medcl Ford 
ri±U t.*r coating ior lendnri applied like I'r-inl 
unit Wn *p»i* wheel lor i.ickinfj; jp car 
Automobiles, Driving 

-'rjitr-J ' |jHhOLi:.L zdda power and cuts fuel co yfa 
(h-rcc-hun dr tilths oE a cent a minute coil pc * 1 <jp 
Jill lit .... 

AuEomobiJci, Tut:; 

raring, mud in armored Tcit 
valves, Jo: ate leak by bubbles in-tube 
AuEomebile, TeUfEflg — JSombay to-'BerOti lb five weekr, 
Avlailon 

air r iiTrc-ni , Lii_£iiJ*G a-nccdit nlariCA lb wcci 
pilot filles-wrtfi hands wf controls and thrunle 
«<miHtireacoi!.s mark airport ior lar.il irarc la lop; 
Storage — carrier far tfrpv posts firmly 

-tbutgj with enameled surface a 
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and Boa tin. !r= : ar.ee. aluminum alloy ■ ~ • '' 

'SeoM — Cbih-irv-slol diipmier Fot ... fill 

Centusy of Progress 

bolt, rotur. whh TBywIviii* wings ... fill 

Fort lJeajbe.m massacre. steam to unfold i 

robot tlvan-maii with electric ’‘■brom” rUnt above 
C'llTsv Cooker — rLngi alarm wlteri coffee U ready . 9 tir 
Damper. Pip* — cold air kept out by Sli 

Door, Garage — uufl an store iron, . . Bfli 

Elect rEc Eye” — drops of waler c-aunted by In contept BM 
fceleeiTLciiy — riuiTLi'. -Ill - h ,M - I ! h : i F altortaoi Ing; current F;a n 
Germany 1 '! high-pressure fi±J 



IS — robot trfti to 

IfSiiftpi — rail ear hauls tenec* to 

Fly ovvaner — invisible to victim 

Furniture 

cupboard drawer* of glass 
table with adjustable legs for bed or divan 
Gtasd, J, fa unifying— -for table:, has. ad justable lee.! 
vices . . 

3*1 l v jvre I, , Iceym. r I dj i - 1 
Knife, , 'Driple5t i; L-iH£ariKi:s peckd with 
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wgacmis BVLtlt pin u iiirmi i "fiiiiil i i 

Etifmes arid Jttining— tToolor dre-fsei streams'^ffw-^fuki) 

JisHttfiWB rt T B33 

Mccle.s 

bt i>: i L<: , WtHfAt, Jigsaw rTs 4 *l ef Bt-J 

sea court uses to reconstruct a collision HC 1 

BpwlbtP 4 t, irHdlut tir.jiiriM lor opera tv* on Eiat-linc. n -1 ■' 
Mniion Pictures 

moviet. run repeatedly with au. mm ark: nutnl.. . S| S 
talking-film IplHtttLii for the home ... hlfi 

Uu^dc — broadcast 00 beam of 'koUJ liEht” cm 

[CaD(inllcd < fK!l , ' S' f 7 
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'line?, Illiink 'll' hr arid Aback mi, Jitn. 
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eliminate delay a»c) Addllibnal 1 kpevBu in delivery of magasliif 
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Muni . Byntbotte-^al-tar ftf vegetable oil? produce 
Pain s and PaiDiing.-— cellophane ittpl nurring ol □ 
i uer 
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p n i n g— - c e 1 1 op h a n* stupa jfiunmy mt lac- 

Phjh*. N Bw^iielsii* — youitg piuiu I rees used to milti _ SI13 
Pen,. Fountain— has vacuum, filler ami holdl mme ink SHI 

Pencil Sharpener — Syrs* dyvfa* used as fi!Ui 

t'hcJography 

1 rameta de Rise makes trick fhott BHH 

film-ilidf projector,, midget • 

Poultry sunlamps increase crr prd'Jucritm SSj- 

■looking inside Wlid mutter wins ILS& 

ill! — mini center* lor lioldlng Hid 



Models — " Hl Sovereigti of ihB Srits lr ■ ■■ B?3 

K<'iuntiR|r. Swivel Join — ball arid Hat iron used Ear 94e 
PainEn and Painting- — screens. hints on paintinff 9i7 

Plane Surface— -irregular. hbifleig fneu at 9; J 

Suit Shaker 

moisture kepi -sue i,if 01 a 

peppiT racn tuned with for camp .... $22 
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Jigsaw — board has adbc*»ve -tuiiac* 

Ridin 

rocket, radio controlled, for Cflrrj-Liig rimi 
solutions b: : prublcht-l 

psldget ice aids for eat era 

H.idLa, Aerial 

antenna switch grounded from inside 

□ X itrnihCii lor abort-wave receiver . . 

SChelaa, Receiver — push-pull atapb&er for old 
Hadio r Teltrviaior* — -stamping disk, trLplr^spiral uBatl in 
IfsdLo. Ttahei — ionized gas replaces pLpmefi; In 
KeadlnR Glaaw — Fastcnt'1 W frame oE spectacles 
Reservoir, Wit*r — rlejert Tegions to use 
Kubbe-r — welding under alt pTBSture rcpaLra 
Salt Mine — qpmyriM turn into subterranean 
paljcd ■ ■ 

Saws and Sawing 

gauge to fill: crMicut saw accurately . . . 
slriemen cutting tree limbs protected by 
Ships and Shipping — gangway travels on tracks 
Tannin — gr-Wfi rubber courts have offecLoE f|*wii 
i"injLlLl:iu:,lj — rubber instead of biiatlot ( h 
T nys — bird tor flown pike- kite . .... 

Wall Paper — *[tifdied to ceiling ’fceata room 
Weather W 

America in Ui«g warm apt II, records show Mr 

bifs-eii factor in earth's life “*■ ‘ 

Wood — rem-pressed. 03 Strong as rnelal 
Woodwork — surfacing process finishew like melsl 



AMATEUR MECHANICS 

Agricultural Implements 

rnke, cfotTMapins serve os teeth 

trowel, garden, teeth on edges ol 321^ 

Auto m obi tan 

ChfgkiBg bearing trouble in Mi. 

lugg age carrier on ckr l-op ■ UI 

AjUtCBnobihH. Accessories 

clinometer shown grade of hill* ZZ2. 

timer, win, motor so miss . . . 93d 

Automobiles, Repairing 

emergent- jr repair far Bpark leak in distributor tap 
Vi|v( spring, emergency repair far 
Bearings. — replacing in wringer of working micbin-0 
Boats and Boaling 

muta *>mf ull (racks for 

steering con venientr on smaLl eulbonrdB . 

Bolt Lock — retell mods ims-ieMiWe (o rati* . . . 
jnWkrrbOBTd — rubber, for lawn table ... 

Dandelion-Cutter — screwed to handle of rake 
Doot Button — linEtnL koopt Ensui loosening scrEwr 
Drum $pniler — improvised from tin can 
Engines — valve stem, word, OBUao* putoen running 
Eyej-lnn — i irmst lena and wire headband make 
Rlmoerpot— -sheet-metai sbelE holds on window IddgB 
Furniture 

chatr. barrow-style lawn ............. 

folding tables and chairs foe tamp 

frama* — bememade, for ba|J game •. . 

Garage — guest rbom over S' .\ m. 7:'.'. 

Garden — grit-t rtiifl Iritpfbvw 
Gardening— landscaping backyard 
Glass Tubing — attach, men t on cutter kelps to part 
Golf — lees and sdOt* fi*rd kept in hgurLIe nl club 
HsiciKntr — holes in handle improve grip of 
Hammock — support made of pipe and fillings 
Heater — baba srvd bamboo bent wish. . . . 

Hns-r. Water — -tcoi for repairing . 

lee Pick— balder shields point of . . . 

Inserts 

inaannhocs kept away with creosnte . 
repellents to keep ?w*y 

■Lathe — spnngr nllibar h(j.]da werk without marring 

Leather — tnrtanvenial tacing of 

Hall Boses— new ideas Ear rural 



Sanding Disk— bait dressing mr« as adhoHvo ort 
E-aws and Sawing 

bandsaw blades, brittle, anneaL with molten Lead, 
bucksaw handle, rubber-bead larks vrotecta hind 
Erom . . . 

Sct*tn Door — rubber band keeps hack from marring 
Sewing Cabinet — phenogi apli east used 14 make 
Sink StnppeT — brads in ring boss, improve 

£urlhg, MtJrCh — pip* supporls . . . 

Toys — airplane whlsLiglg, rubber lkand± dfiv* 

Tricycle, Sailing — lightweight, coUapsibl* 

viaa Scr*w — 4utp j4rk used tu make 

Watch-— rubber, iranjpascnE. proteete ugglnet WMUf 
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Advertising — tUrbiii*. wind-driven, turns sign S2I 

A uiarrobi.es 

general cue converted tu motora that tuo a.u, light- 

I II. it ' a 7 SIM 

mbtc lanky, detected with fl>j per . UJ h 

ALtomaMfrcs,, Riiliaiora, — lenks, /eating lor by preasurv 961 
Reariggs. E abbirt— repairing J 37 1 

B-elt/b a hd hr — molding finished on, . . 96? 

Ep/icJi — stop will beki] *quA:y *>t irrtgulkr vrbT* ££± 

nch Stand— rigid angle ifon . U.l S 

3oaid and Eoaling 

grease gun (or calking . O.tR 

*peed! indicator, accurate . j 

C-Clarnpa — *crkfi- u*.ris i Jed to make M2 

Door — bulging at Bottom stepped O/U 

Electromagn ft — tempetuture tested, in hca:i rearing 
oieiala / , 

Ptlt- C&il — roundedypoint improves SI J 

ais 



fi wathejR end |blm ptuck fob 



rle, for living T wtii 
''tup, replica of 
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Piling— -rubber 
Purniturc 

table, chnirf! 
table, old 
GlrdarviriE 

carryall \i also, pruning pin iri:'m 
fu r rci wsy'E t n Lgh t , made witb angle iron 
aseJLn* Tgbk — welding agFaly 
si — bow ta cut wire glass 
H**di'ast- 7 ^au 1 o casing makes for mechanic 
ICnivES-yfeharpenliig, tricks of .... 

Knjyen/J pintcr — ground on laih* 

Lath . 

portable, for removal nf shavings 
nandrei holds cylindrical work 
nbricariwa — ^T*asiiig unit mnunltd nn truck 
M e tor— --cb era n re fumes c it haulier), without damage to 
^■fa'n molar OHt 

.tiH— itmpl* Siiirlh-vd of lucking 372 

Pen — eye dropper used to fill .......... 96 1 

Flan! Markers — glass vials used for 
Poultry — drinking vtenlr far chickens 
Punch — Ecr light metal work 
RlftkHd — turntable- porluble, for sectian cars 
5>'W'j~3nd Sawir.g 

‘fjfl KTolCauw. work sanded with emery held by 
slotting sheet, metal with 
^k?ldcrinE Iran — Ib-rrmil cupariiy incruased 

a-p— acid removes broken j . . . 

bPtng ( , 

for ■. . 

■ turn truckle used as wrench lor , , , , , 

To dll 

cdei E lecting- rod bearing ups remould with . 
tunned irg-rod bearings adjusted with .... 

cooling ylncc lillfia in grinding 

Tubing. Brass-guide Far sawing 

V*lv* — i mpruv iued check . . . 

Vise 

anap-on pads Eor 3M 

work head on mp of banch jrj 

Vise, Bene h.— irregular work held cut driElpress with o.ta 
Watrr Supply — horn warns when pressure ii lowered, tutt 
Welding — pip*s tua^*nd*d glini tods for . . OIJ 

Windmill — sprmg atds in light vriittl qjg 

Wire Scraper — screwdri'cer convened Intp . . . . o.q.i 

Wfiitch, Pbo — aealc m save* dm* 
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Why rope 

you can 



N O WONDER that cow uvls cowed 3 Brother, 
(hure iso’t n steer in TtrM§ that coutJ stand 

up under the £umes fit: that smudgy smoke [ 

But that’s the only good argument we ever 
heard for strong, heavy tobacco in a soggy pEpc, 
Every man in the cow punching game — and out 
ol it — should smoke good, mild tobacco In a well- 
kept pipe. Take Sir VV alter Raleigh’s Burley tnis- 
ture, for example, T here’s a smoke that’s as mild 
as a pratrie evening, hut there's flavor ill at,,, 
rich.n iull-fcodied n .satisfying,., and kept fresh 
in gold folk On your nest trip to your tobacco 
store make this resolution , . * “Smoke the tobacco 
that lias become a national favorite , 71 
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Send feu Ftifi 

FREE 
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F OR the benefit of homc-eraftsmen 
who wootet like to make their own 
row hoax for this >c: miner s vacation, 
wc otTer absolutely free a eompJere 
set of plans which maky the fob simple. 

Il is lust nereisai^ thic you hi an ct.pvrf fo 
maJit ih.ii hevar -- bn [ jc ii ncceiurv Ui«[ j &ii 
use paod Tool* eo in a dvr wha[ ynu are itixlf- 
m*r, The Irwin A djfyr Bic tarn pony haf tieeri 
riijfeinp 'i'-jJ.c;, wyiid-twripf cool i for CT-afrt,- 
wn lord 7 years. TJiyiicw "Irwin" Bluwiii hue 
evtfyjJiinj chic cm be put iniu a hit. It ha* j 
C utcins Jisad ip enes(ruC4ed and beat [reared 
Uj*E it will jfo rbrnjgb Lh« mil f rh,.- ic nf wciod 
like burner — if i£ AJ&fttd — durable and runc- 
rusisminp. Ran rOmr finjjtrs avti ira jjrljlf 
finish— nr and bend it wmti both hand* and 
yon will know van ■ rg uxami ni n ec ihu fiiiui: 
[(Mil that money can buy. 

Special Introductory Oi Ter 

TTi tee if n raft atlacbt'd to e vr r>- "Irwin' ' Bly v*-i u 
Bit Send eiil* t:ijr ep- Thu Irwin AujRer flit 
Cumfi nry.' m ingice, Ohici. with yo u r in j me 
and addfeji. an d lefcive free of chaf-jri.’ a cum- 
plure sesr -pf -workinf drawings, cif (in- row 
hnaf picrutyd abuve, "Irwin, " t!l i: t.i n Bits 
frir tale in all mus by your hajdw^te dealer, 
c^[ wrke direct, 



THE IRWIN AUGER BIT CO, 

W'llininpioci. Ohio 



IRWIN 

WOOD BORING TOOLr 

CUTS TRUE-CLEAR THRU 
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High School 
Course In 
2 Years, 

This simpEiSicd, complete Hlfih School 
Course specially prepared for home Study 
br lea din a prufeiftjra, mcrtSfl II rwjuLrcnneirts fnrein- 
it-hmi-iTi (4 opjl^ge. bu!ii»«UR, and. lead my pruleasiOuS. 



20 Other 
Courses 



our 

VL thi 



Over 200 not^d Erjrineern.Iiiisinusn 
Men, and liduriiL'jjfl helped pet- 
tier e the special LRStmct nr. W'ln •rh 
you need lor *ucces*. Nn mailer 
-what your incLinali'Ssift majf PC. 
y oucau‘1 bopo To MiwEed with- 
out Hpccl-atiied ( rrr.r.ir k. Let ua gave you 
the prop Lica] Irauiuiii i-Sii need. 



AmerEcnn School 

PvtiilActLind Slib^tt 

Dvt, U-UT, CUdit 



Money Bach. When Von Finish If Not Satisfied 



American Sclmct, Dent. H A4.J , 
5tnd mb toll Information or 
hall I help hid win success In LhaL 
JlrGh Iteri, 

... Building Cfl-itrLiij? 

. .. Huicnonue Ep?lr*aP 
...Civil Enfllnccr 
... *rtHl*i*r 

....Builnrrs (fflnpoeer 
c.p.n.4 Auditor 
wManapar 

«•!»... . 



DreuM Ah. end ESUi £4., Ch'caoO 
the subject c-fiK^cd arid I»f r*u 
lino, 

Electrical Irtglwer 

CaiiauI Edccat ori 

Lawrtr 
... .Much. & 

_. Meehan iAJil 
-1 (UFfrri tjnqlnn 

... Draftim-in ft Designer 
... Hluli S-erieol drodualo 



. fihnp Prattle* 
1.1 Enginatr 



Arp*. 



St. c.pd Ns 





..Biol a... 



LEARN AUTOS 
IN LOS ANGELES 



ALSO DIESEL ENGINES 

P RA.CTKHAIikio taiJakr Im lerrrrt .Tr^Jc _&ch«| fa W*dt. Tlnr«i 

Tcjujeirr — lii*a Tikjrl into* i-c- toiIc pi. [EdrrH>ji*1 *fi*i ii*f hk to 
brinc-3 -rf uri a week- Unn-ran pAwlfan "ini»-- Li ■■ ■ t y. ^ 
■■II «bi w!|. L> :■# rp.“ 1 jra« -sin r- -sir pf-a. ti"ir rsdi»fa M 

.■■ax] a.4hl r rrc caipl:yErii± kjyIcc. LaktiM KkijnLo. 

EARN HDOM AND BOARD 

ll 1 T - 'j in ^hr -=r ruKHy, ■* r i: r ind +EfJiIn y.iit pc c U p it Wr !■*■** 
Tvliruy d mi iIjiIfmU in |H a .nJi in Mail Lv tor ¥ l ‘k kwtJiH. 
rnJmHti law w- v2l Jn . ^ Ok rill irdMj lsrv- i-i !/■» AoepI^p Frem >v,ir 
hzam uypluri la. V_ B, iM.il m Gr.u I Fouilrd Zx yon in. 

Sind I w Frw lllutlntad Seek 

Kvfc •-■II*- I .-i# ?■■■ ran hviiM LFuail ail LiriC ■ i«L tl dW Sid ~ r - 
!■'•" Pb-’UC Eta* rni|u-lr . I UUklall^ LdTrird by lOkto ITllh*’Ci-sl H I ■ T 

luilucLkn. -fetid rttilria. 

I Nlhnifl Aularp-allvr Vchocf 

I fccri. PMA-fl. 4COG m. riF*»ma VI.. Lar Ape-I-f, -CalU, 

[fafat pend -rw r cajf nr" *rn to ' Br^J fr** H*Ji *P ili-uJi* ilm l 
Hi H Im ■-•fltr ud V-t*. 
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MdSct Tn omf-y taiyyiFT iiictiii -Pri. T*!hntnirran^ 

til bilE" dcnunili Cwi*mil TrintciifqpHF 
dJ-ki pays bl$ oonev. L^rn quicKty-kt home 
Iil »r>ur« ihiiie. No c-iperlciioe DeotMory. 

WriLr tiHlay t lie Tin?.- Jifi: bmlc-Op pwftrnartf i 
in Mixfcrn PhqtaMrap&T- Ani*rl^ *F 

■*HuL UKTsiiifiy. L'TyLi «S*Ui iVf-Jilceil 

An . 1 Chh 



Play Hawaiian Guitar 

like the Hawaiian*/ 



famous native Hawaiian instructors 

t^crivcdtU’iJjis'LliisfvildiiaLLiiKi'nilrnnir-rLj.ONLY f 

4 MOTIONS — NopmnoLUBniiblOb] krtawfetdc^ * 

iiL'-'i'.r:l . 1 iTIi .=• : |i >.- l.l- - -■ :X-;i..;,rl: i-ftU 
the cnch.^ ncJnn Bfiu&icywiihtaroi/rr Um t^iiio. 
f*JVPM sdAc J jyod tnrcJJ 

Wl r EFI—a sweet toned 

HAWAIIAN GUITAR, complete 

plMyknEantllt 
Itld tntryinif 
cb Mb. 



WHIIFGTDNCEiiiriHlroc- 
liv-0 ortur and. esliy LcTica. 




FIRST HAWAIIAN COH SEB VATOfiY OF MUSIC, fbfi. 

CiriFln.M-. WLi zIwnrth Cldn- H> C- 1.- 1 . iB'} Hnw Vwrh, If, 

ApfTMr-Jiy Nor Y-crk Slate Board " qfJttgtnIs 





AT HOME Yctj clti 3cun hy -our mu-dern anil. 
Oii|2lnpJSV9>4'Mnlilnpiunlon#v«fF[xUlDl'r^-W*tEUk 
Htphilrlne Tmiifl al hui«« u t*m\ uc heart cIiaji #i 
■ alisp. Y si :j.ei earn mr-r.cy nxi_-c lcin.ri[ md, sc- 

csirt-^ w-n pal- ine pnci-iion m «P*t In. tnigini*ivJ»i 

ijDniplrtinn Anur OMiHC Ol liiKriLliu-na twd kiJDCh 
rrpx irri an iIfiiii b ilcnian-t anrl cun. brim 
CO J?5 pw !'"■ iMrilnilari -»P€*f 

WlRC-nnnfcn at R4ij«lr|riB 

324 Ci Milti Xt_. MILWAUKCE. WIX. 

CART 09 N VOUR WAY 

io SUCCESS; 

DON’T COPY — LEARN TO ORIGINATE 

n*TE UrnT'IS wQ uvl. jr*l HAW ba cacirR flRinr. 

huL h hXltlH H I l ■ .1 1 * u -*■ HK LI. I to 

kin- 14 ipiwin «»*j 
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BATE BIJHH5 SCTfOD L. Dwpl- IW-K, PQltglM, Cl<val>nd,Phi» 

Learn to Dance 

Ynu can IcaTn all the modern dnacea — thr [atort 
Tftne-i sk-JSa. (he hew Foi Tmtn. (irpH.irsjr 
iintrr C '■.■lltiriatii Alai*, dc., 1 p^nulir Hiirit: y ttteiri 

r.l lumt Uli I;.' a 'ill :|uh:kl> . Kiivl A-lfl ziihIIii^I 
inikWi dA-iiciiiH :*h nlpifle v< A-H-C, No -m wie ur 
iinvr n .urt-d. Pai’t tm m, nliB^aw. ldira 10 diui. 

L^rro^N Ewnr4H nun. M UL'juxi Lf-oi. wr.i ra i- □m - *' 

Jfrmr TrmL liu-jpl* F».X' coinw. Und at rrcopp. Tijp 

T-r«|n- B | r r j T |C ?P-. N'U >'FiUI LDrSb UTThl. filKT Ida fc 

If eh 4 d-ri ■ t,*. ci_ CiuJe-k JKcm_ 

Franklin Pui, flOD No. Clark Sltv, Dipt. M*T r Chl««CP 

SONG WRITERS 

liubyr&TtltTl Aift'&nce Rcrycrfrimr nr. fMtiJ 

Ulriferi tl f iihiii iai mrf aCLfOt-irt/li ty 
pnbtirhvn. Send irt yuirr hr. it ■onf-* 
ur fiMrrra f&t- frn-n WH-Unln-btion. QljJ ■rJ'- 
tii'ce. e xpe/ien ce di.-i nicijimy, tt'> 

C-dSurap^iC- Oi* mrunf a muji'c and PCnZtl it 
en frvTifhh^ FT ril ?' loday forfrtc&iLink Iw4 . 
rJr.--niT#rAlkjdl|rp i L67I-G BrH.J'Wil'r N*w TnrL 

TemBTWS 
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MECHANICAL DENTISTRY 



Kjjimi BF-fl hluTiry-^MTia 

itioncv-nmbiTi '.™M|lr libLni^l 

MHikiiui. Pnctlial. individual tnlnla 



FR EE BOOK 

Eitifwliarl. 

In din m- ■ ", 

La»v Ifnuj, 



Th3a 

IrtS 

wnn 



NOW r-'ir Irru E.tali'i P Llld S llttlAl t»dl dhfh, ACflrcai 
nr* ruin HHUIL OF BEPlIltDL *t|WA. 1ZF P. fid Pled, IIPUB 



ENGINEERING DEGREE IN 2 YEARS 




in Cl Til, Klecfriml. Mechanical. Chemical, Aernhautta&l Eflgitiwr»nje, CmifMft tltO 
in I Fii^i J,i£iziinlHl.nLrii::i jitiii \hAiiiiiuLiirf. WcrLd famoiti I:,r tecbnlcaJ tiro year 



The technical sroric ocdinariLy requirlnn; (cuu' Jltera ef study e'wiiiJdvhHj in 
twfi_yw*, A rnljiticma. «£TBC#t Iti>ihi way ntat* the rirUna arid iuos 

Inreim cc-iintTica. Work thornuph and eumph'te. riim-ensentduls eliminntecL 
IWhekir (rf ficltuice -JeetW gposidrariiiMlnd. Thtda wba lack hub rcbrxil rufiy tnakn 
up wnrk rrithout Lom ril time. Tuitkin and lirius ctpenaea low. Train Lne at lowest 
(Miftt Mid iin (LtinTtet LIjd 4 i>(iifiei#tentutth thim’inch jiFTpantiiwi. Inteaudva LnntFiLetioa 
in ac card with individual ability. Tri-dtate ^nduotea make sac-d. tinier June, 
■September, Jnauftr}', Moicb, H'r-tlc Calais^, 

4A3 Calk ? t At*. ANGOLA, IND. 

TRI -STATE COLLEGE 
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or at a Reduced Salary? 



ARE yen tired of taking Wage tuts — sick of 
_Z"A part time work? Are you worried about 
further tuts — and questioning about ever getting 
back to the old salary! 

Listen, then, to a few frank word. 1 ! on the situ- 
ation that is facing you today. Jf you take ad- 
vantage of it — you can better safeguard ^ourself 
against slipping further and put yourself in lino 
for better things in the future. 

Hut if you let die situation take advantage of 
you — then you are in danger of losing even what 
you have left. 

You can’t skimp along on the present basis 
much longer, You don't dare let go — too many 
men are hunting jobs, eager to change places with 
you. And YOU can’t depend on returning pros- 
perity to "bring back to you pay raises and 
promotion — that, after all T is yvur individual 
battle. When you can’t stand still, or afford to 
fall back* there is only one line of action open to 
you — go ahead. And that line of action will re- 
quire every drop of fighting blood — to will back 
these salary cuts and a bigger, better job I 



YES— Pay Raises— TODAY 



You can do it. Some men and women have already 
proved the way for you. Now, right in the midst 
of tll€ depression — they are reporting salaries 
kept up — even in some eases promotions and pay 



raises. Don't take our word for it — read some of 
their most recent letters in our new booklet, 
1L I0Q Pay Raises Today” 

They haven’t all been luckier than you — chev 
haven't all been smarter — they really haven’t 
worked harder- Their employers have kept up 
their salaries or even paid them more because 
they knew how to get results. 

Through LaSalle training they gained the new 
business technique needed to produce results 
today — -and through the LaSalle Success-Building 
Plan, they learned to make that technique worth 
jnorc to their employers and to themselves. 

ASK Us for the PROOF 

The same opportunity is before you now. All you 
need is the courage to start and the persistence to 
keep going — LaSalle will do the rest. If you arc 
of average ability — buC ready tv study find ikink— 
Lahalle will help you qualify for what you want 
and need. And the terms arc so low you can fit 
the payments into your present-day budget. 

After all, you have thought of LaSalle T mining 
before— -now you have plenty of time for it — so 
why not start it immediately! At least, knd out 
how tins proved plan is bringing prosperity hack 
to others — ga mbit a post age sta mp aga ins t k now I- 
edge that may’ banish your business worries for- 
ever. Simply mark and mail the coupon below. 



1908-1333 LaSalle Extension University 



l,A£ALL F. EXTENSION UNIVERSITY, Dept. (ih4-R CJh.lens.c3 

I'd Hie to joe that boaltel, '‘IDO Fay Raises," and have- the Facta about srnur Lrainias jjLan that 
yuu think will liely me u larger auewu. ni the buaianiia uUU I Iuvb checked belcw. 
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□ Law 
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M inter Iviim-c tminiiMi. S3 houra 

(J flljiiift LaMructinn, and rriiLaina Lit thie Sr meins, njier.a» 
daa sail DmiiscemciLt utf .1 ppri: vod Tlnfiiur f-l-filk.iiB. 

G-rndnaten n( 4liis cc-nTse have a hr iLlu.nr ir ituxn a-itm.! I- 
i UK (Ijitin. Fftiril I'Lirill llK niqijlt intDj nviatuin id today 
chrKdtQE these who will iid.vun.ee to imprirtojil axecuciva 
pwl Liuttp in (iie t W v? thre* j unn. 

He re T s your chan ce — Decide now! 

There's a ftreat tfritl nlig&ij of you, if you enter fflr it 
today. Aanurc yuunclf a lead th_ai can & hft i:-vf-ji:iian<u 

rAf IM'U.f.HV'l ilX itNU, 



AIR COLLEGE 

WarM'f linn! C-e-n^MrctHl *vtalP&- 5ch«l. 
Aptwwi nr U !■ CieL dI Ginirre-rci . 

BecHuh UrT-M. Fft. LobUl HU 

fiend mo "Sly ward Elol"" and full ln'annKtlan. I am.. . . , 
j.'1-j.rj, nEd. 

,Vflsw _________ . . _____ . 

AWrrrf . ...... . . , , .......... . 

C&V . Strti . , 
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Tit Ira- 
ni □ >L:'TD 

Pi 

Nototirenr. Ewy rapid 
Icrtiunn h'.-J adult rii-M.iiinrm. jllio Snli-iiint?itt?- 
rii-n ai-;1em for ad . a need pianists. Ltun 21 S 
M.lss Style*, M7fi Juki RraaJta, hondrmij) i>f 
Trick tvndinsp, El at JlhythniB, JSorhi filciriji 
and Dirt Rirnni;,: Synipticnln atwl Whined 
Harmony ic Inteit Radio and. Itecoiti SiyJr, 
Writi for h'reu BimUet. 

WiTElkUN PUhd t : H C i] L , ll» ■. Mm* Si.. Lm fanLn.blll. 




$1260 to $3400 YEAR / 

THtrv— Wcm«i — ll | fr SB / 

STE«PY WOHK^ 

Many future J? 

/ ham* 

Mllf GtUlHn jr 



FRANK. UK INSTITUTE 

Of pi. K17S, R«ti-»pt«r, N, V. 

E^L PBRE c.£ 

QlWIiWiil liLf ra.T kralr lidira rn 

4isu. chad KILilZ. ft-w* l.^.h ifewtH 
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ELECTRICAL 
ENGINEERING 

Complete Course In One Year 

A cfKHCira, ennnprr-hc naive- rnimr- in FLectricd Fn- 
ELneErine to preface ambitirma yuunK mcr. "L limited 
Lime fix' r rn. uppunliimljn in the yletLricai held. 

40 >™rg' Mperlfme JHHm you imtsipnim tram mg 

in minimum time. 

Theory and Practice Combined 

Theory and pncLicr aie 1 closely in lenrcn-en ia ciaso- 
rwm *m| /Lhm-.nr-ry. M m ki-:n.n n:;, llnginrrrlrsg 
Draw-mp and Intensive Shoo TV'crt. Students enn- 
Sind ItKitijrs, trihin.ll wlrnu and lord dcOrial 
m aeblnery. FiTe-pmof d-iirniLuiies, diaing hall. 
IiL'ijf jt'.ri'.'j u;id shtips. 

Prepare Now 

Blits men hcSd cespvciiblv lithniuil add. esDititrvE 
LKniiiun-?. CilsIch: om request, 

ELECTRICAL 
SCHOOL 

lie Tnhami An*., waihipttont D.C. 
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TECHNOCRACY vs. ART 

No Tribfbin« (U >1) til* fl«rlc «1 "nl«. Th* ATiwL m-irt Hn- 

■icn Ifffa-rn thja Eisajdiiuu •.■m bKnlurr J>0 SPOU ISk<» 10 •IrAn - ' 
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is.c priink in ibn ehurLcil pjwib-V Ciiii* - i S^Ti'l IW 4C8-. 

mvDMbm Pidrinu far FREE VOCATIONAL ART TEaT. 

Fi deni Schwh. InC. , 01 Jl F*d*rtl SelioeLiB|d»-, Mlnn+apolh, Mtnfl. 
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international correspondence schools 
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“I'll Prove to You in 
7 Days that YOU, too, 

Can be this NEW MAN!" 

—CHARLES ATLAS 
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r nel j:I.ii..: Allj.n U.!wi:rs . lf.fi.,. \T.S., 
i>( lkfi;ir!*ni'nL of In- 
dfi'irlal Cherniy iy\, Trait 
] r iLi I uT'j-; L. M. TCSLuarl, 

I'li.D. — F-uTWirrly Chief 

Chcrr.iit, Wilson -it Cc. Now 

Vlrt-prcsldmL Coiled 
Eiaemiul nari Qrpuiic 
Prodded Ou.; BjAE-i-rr 
SrnErciiTpw, ft.S.-— 
Head uf the Denari’- 
inrnl^ ff Tifi’toiluriy, 
T-rliinli Unr-tniLy. and 
OwTKTf L. SlEESKIp ITl.Di 
— PfofeKut ri Applied 
.. lr „ . _ OemlEitry, Dniveraty 

iVToEi Ceupflffl tor Frrr BoekJct &J PeonsjlvaDin. 



NTl HNJTIONU SCHOOL Hi F Cri CmIATAV 



Af 4 flEr*(Ed with the InlnmlEinal OorrEfrthdrMe Scioili 
Clot 56 57 - Bp &rjHfofl, Ftnilo. 

WillKlUt M5t Elf ell! Ifni |*n. |iIlxl-j i»rj n» f-J]L fletllll 
to i‘« 3 Ur ll.niL--.-C!H:j erdjjj* Li 

h R lidutf m Clwrnrttnr 

I J onemleU E nm nwerlng n Shirt CIil =1 i>:i ? Pnxn» 

□ I'fcirrnnEy 



Memo ....„ 



AildrpSi 



I 





PATS AGENTS UP 
TO Sb.OO AN HOUR 

ipkc*d *.rRia fl - uh T'iwk.^1 

. ■ I.- -.; r.H-uf.llFi ■> I T V- Tip. 



WAITE FOR PATE SAMPLE 

r-’-T [r«i Ini iiulnl an 

»f* “*jy • '■ l® I'L'JJM li ilirf 

■1 I I"I^P! .LmU ilnai nc IT0 
'>■ firr, suluilni c->i ! ■:■ i p ^ n-s 

rubber CO. o| AMFRICA 

la. at. t * r-.- ..f n ni , Gkta. 



MenWanted at Once 




I iTItt-rlracfi kin M|in.‘-> 

iiqri Irre. l iVrl(e 

PRP-CO-FAX 
Dl-fiI. ?i-E 
13 !» S. Tray 
OH l OA-G HI 



iikr JVInnfV Calling on Stores 

NQV«nmtliw. P^ Bblq muofyjhtniv««Hh- 
IttVtfeWftnI. IhEqXMlatd AhkhhI Irhiinl new 
line Eh amt JOo Df*i«le|afc. to* 

Bfrif rc-LIiT?!. FwinHr+nt rcc>. ni lilcc- 



Oor nmoui bhrcrfMeuiii? Foultr# H-’oTin^ 
EettCJ-ll-SI Inn If cetjnrjcL- i |.!J.H ll -'i[ 1,.,,-j 
bullk. HTi»d llrtlLI. It r >■ I III F J < ujitI 

eoceiHjrdl Pi'UiLry ri.Hyri the wEVrld 
oyer. FHEF. n --h trim nJI ntxiut 
Ciilsnift. Write redny For ^ghit i rH 

GHDV. Tfslinaal Poultry inREltut*- 

D.pt. 4] 1-L, d. q. 




A PASSENGER 




FOLLOW THIS MAN 

Userr-#! SLHTrir-i ChHnScc K*_ 3 K I* ra '.!m Ji* 1 
ILunrinr Ekiwn dinnraii L^nriL-rrt-ilL U^nx. ndk 
U.-J jniir f-nulj- la rnir-urml sri ■ 

Free 

m |j lij cAujr. IVrtlsjiWiL 

A ywmr and Up 

Yap Hfc ■ b»tnj l Jfturr IV Lit E^iniv u tan® 
In Jr’rir ripb" I Lll>P. At it-:. Wlli? (W CMC 

fiiYiiikal I'i.i nprl and dRilb. Liumltn Til 
KDT u haL k u.iir I? xmti -si in. 
■h£TiruTB ar JhP^LIED -ECiEHtE 

bn.,. ■!■■ 




144^ Improvement Cuflitteid 

We bviLd. itreoBthen the VnXfi I ofc.ir.s — -net 

KLl A *it ji'i-u iniiiu but by fuadunCDtHllT ■bur :l mill 
Kiencli'eei- sr eiyrrert xiiin.: nmiWr. . .*nd ■itwciiuix- 
lr [moTMnfw tn ImrmdF* *fi7 ftlno lim arepekklnk mIm 

□ I licrt . . . WriLrir-?r irxntXrbil Vile* -’p.k ffUilfW, 

iHium WHlS m ci a, iVw npr**i < -**« v-»Im- jr-Jii wim. Hu 
Lem act -.u inP'-r-? uixJcr 11 unP LH^wbh «Lana<l brB#^ , ?»lT 

PCAFECT YD 1 CE IMBTFTUTT, *mH|n *” 13 * 
JOB Hal M lehtiean An.. Chk»i» 
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Make Garden Pottery Without Motds 

TTmJ Exneltart unnt istincy. >"w, eiay, Inw pert 
w method piftfcfl? i.WO dtsfltW aJ CoflrtOI* t>)nj 
Ti:i vucri. lari, cb-.. wlUiour mnhla dr etMtly 
Iwb, A -IV rglrr. U *4 0 nty «anil *n <1 ■ oa.r.r 
OiiC cm Ire t^usrirac-nr- eoato you lea* E£iin nn 
i *. 1 ■ i c _ j l itl r]n[P 4 -'. iv: II pay ror Jt:-etr H cLrrn:] 
■ 9 ^/ wmk, fip.ij ]Cv for bwfc, 

National Potteries Co, 




Minnespolii 



Minnesota 



M^rfNAPSHOTS 



_ ■■■.■-*. !n i«| m ■aril ‘,1m i i-.i .In- 1 . .. !■ i ip. v kciiri Tln-y j L-jjr 
i:- i II V- I 1 i! mi I ”1 ri.-« -I# .c -Kjjj* l|f « t rPM* n»n-rli 0 mt? ¥ 3 u 
. 1 i-pi-j-— p|.%ri h-rr- w |>'i ■ ■ I", iij | «- i r 'i 4n i* ^r'J I" - 

I".™. '"E ini" ;; In r 1 Vorr >nnH|rR Fir r T T-I III ITl ju™ U ■ f ■ t«" * * *.■ 

iirij I'i .ifBPF. L'iniHkllil^l I ‘in i ■ «■*•— *q 4 i»" ■rfA yk«* 

!■ 1 i It. >1 r-rr •••'-• I* -I KprLri'M StTviP* kiilmd k* W-», Mdi^- 



F 


R 


EE 


BOO 


I# LHaYEBtSAL- FlfPTOCIMrm:^,, ^ 
HL LKrpI . IS- 

f% llli'ifll^^ NtnYarh 


ELECTRICAL ENGINEERING 



Pmettttl (nlinlrdj I & EL BCTHTCI T V frill Ir.Aki. 
i'C-'ir Juri-'i.L i-.irl :i: -il v I , n ! |::.r a ■ I r' i- Hi: liar 
cl.l ,wc nnl 1«<L t' JlHia lur 3 hit up iwltu liel'Li It.A- 

mo. tku:v[hiu\*. talkimu FjerrujtKS, 
bLfxtnui; uiLWOBnATK 1 ^. ru.’.iMtiib- 
ci A t. BLeci :Thjaai, N" i;j nU \c : « nu 

.^■1 r«r ran CITUCID i,j o. LI 111 <4 ■ cuna n*Ri 
UPUSIl" FLAJH. u, 

miLWAU«.£r — 

CCHflU *f ENGINEER fN/1 

p-.pi. P. M. fill HIII.mU.*, «U. U 




Tl. 3 . IteflH Shi 3 TffWM 




for MORE PAY tram 



From 

An 

ENGI- 
NEER 

E-nw+CHi Uoi™ tmlnlnn UNTIL IN POSITION 3 hIi.it 
fi.I.i Liiflftan.cn Kin (aFi *^11 and up. ['ll trnin * 

.iluiiIh * iar Iclu r. J student" ?" i rirLiril wurj un Duf time" . 
*i™i«i* wjpnwntjiil I® act ti tiIhi. J fiiraiih^mi usd 

drawing SfltEC. Writ" tur h [\ K K J *iV 5 f -It A Jfcil h> Lr iJnCtlDlf Vcuk . 




ImiKlIA CUBE, ]«tl OI»,l-A 



CtllCFgo 



stiing Book Free 

Wr» • > -'mr. tv m bp Kr-cji-rfel +t 

■ il wij-i'i i i|im|jiii i Mni' tHmti |Vid r mu 
-inilrli i:- II Son ilrrlV flhlcl.-C I' P" ln*X»':_ 

i^Miivr iMh Ullwi* -in I,JTJ--I| lie! - “I rl , njT .9 i 

.■HI*. -Ill 





ItiOHii. Pifkil i<r fa-i «mr ijii'iipuflfe. Wrlii 

ruix r iiLnK i-jfif . :-i.aL'* apa. 

^AR,M F FI Rilfth S SfiWrKIl 

M3 7 ^ciurt^e-p tlugt.tpm^hi.t'istip 



I'ai'iilH tn> L-n ‘ i Ltatl SoLO icrn, ]iiili.in:i,'Ljuii- 
|Hfr3, I r.iii iiT\, WlEJ and Pimii Atiim^lh. 
239 iliffurvnC form* tn oelenr from. £vcrp 
fnTtn £.ULiranti. , i:it TO p^rfot t llsturttu- 

fs-L'SLd 5r shinp ftiT i 1 1 1 m trti i.t-i| 

HENRY C. 5 CH 5 E H CKE Spinsir tl d . GHENT, N.Y. 





“ h ¥ t % s top tobacco? 



IklillLrih 1 1 - C rrflVlQU tuff t-llfc. r.l n., 
T .• : 1 1 . i . l 1 1 1 1 k h 1 >- 1 ':. M PlieyimfHHr lh >9 
If 'I iihlK'V |L Jt l: Tutir-n? iLhrlrerr.fT 
Nut ii .idlu ’ itiLtH-. & a i : ... 1 1 1 1 F-urm ! :■: 
T. v rttn 2 nr jr« b.viKiet tvllkne nrip. 
I iltkm. rtfif t nr tuUnffHi bDd iSf*,iH*]- 

pl ■«. ijmjt wny 1 «i rttllevccht . 

ITAVlOf mill 7 QCii 1 1 : il r. ] 

NvmlfPliiriiucai Eta, 

Dtpi. aw 5t. LvuEi.Mq. 



FRTE 



:IU 0 



GOVERNMENT JOBS 



fflr. 



tUJuN. WOMNN fckffl to JHH.W mnnthJ 

Mai* Clffrlt. 1 J .Vmli-nr [1 .i-L- ii.nl n .F 5 , 

’ R S' 1 ] Vii Phrt. [ 1 raPnlur l^n* 

S- B - n - — JC 1 M * 1 wn. [ 1 I’n.cmartar- 

CurtoraLJfcip, Q I WntcluaLP. | fHjrTrarflr.i Itua- 

T ] ^fltia. i:h rk [] Hi.il Curiur, 

irs Ejci -:|iinli Jy 



!pte_ Aicrait, XI Clm-fc, 

lt 5 4£ A- Mmr * fuBuTP Toa 

F'dII details tiuiliwa FR£E. Aj.-v 3 k 



ai 



D2HINTS JNSTBUCTIQN BUREflu'lli:-*, '$[, Uaurt, Mt. 

TT r Jj i- ip ii'riii'wja. pJcflgp tflf ttfEuFi Pvt* utn r .’Itn-JiiHifcii 





Many men I trained 
make ^40, *50/60 
3 week and more 




ri ll . i r.-.T my In'nik nr ii:!u! inalim on 
my uii|air| iir,ltitst In Huitlu. ]t"H PllEE. 
M nil iTipt.i jp- n tjaw. t'im ui» 1o time InaU 
ill., .l! till:- m ill tolrlL il IlLtllK. K.H..1. 
rrnkiiim iiih >.-ii r.^r cniin-urntluniic, Hi.'illarr, 
Hervlclrj rtiHri. Iti b’lUluH.! tor yonnpll. 

i.i|:*T:iri ri III. IhhiTJ > In ■■ . ill $ tlTiimlff ilICLIiB 
■ ■ T Cimiiiiirrliit Ir.ii. , >(:.* , -ii. r r i I ". : . I ■ : air- 

itiili TtHilki, >iiJ munf other WainjlhW. 
r.l v I-' It lilJ took alrt* yi. j full Inlnnnnt’on 
on It v: 1 1 . : s h.iii.y iifijhin imlrlcfl inr nuncti 
nail hiitt yiwj rprt r.iilrkTy lnsrn at TmCit tn 
V>: a iLsnlPi ISltpcrl 

luai«-|h^ riflfl With a Eutbrc 

Why -*r . i.>: - hI.mie Ip a- ■! ■■■ s Imd n'll !■ 
inw.' per nnd no rutuj'e'.' H4art I rnlnlrif nnir 
fur the ILvc-wIrc ltndln atihl ] imve. 
cl»ijliie>l iinL irli'lrd >uEirlt7t. >[iui:,' men 
Ih'TiJLiic Viiy JoTif In Ttflitln p-:.t iliplr mart 

LllAilJHli N n.,[. I rai al: 

Y 0 tti- Training Need Mot 
Cult Tou a Cent 

TtohL ynm jnb. I IL nnc nr.ly Train yon >n 
a t*tri r. .Hfs - >i ynur -Ld.rr linur a ircrt, 

lull Mil ilay p ■ ill |.|iri:,J I II i-hihI > imI lli- 

stmrlli'njs «clilcli ytra rbotiU nnufler qiikhTy 
[or ■ L- ■ I n i.r PS Rjioln Jubs wniniw In rom( 

CVETW II ll^ Il'lH I rff. : II III 1 Clip V'MJ ITjdln 

T!*i aniiiiuhi r-r iHiiidiit'clJijt ckprrjrnffiiiri oriil 
h'hk-i'H ira'-lH ilia-L ti'a-ii-i j ail i-- 1 biilld ariil 
■jj r-i-sn; pmpllirillr e'ery Ivt-* n-n-miiK 

set mHile. i loo T. Ettitp-. tIO Yi npt-ch^ 
wniiit avp., JJaj'tiia, Ohto. wrute: 'Ti'nrt.1111: 
nrily III rilsiirs* I Iran, i lufliLe blk^Ut 1 L P H|J 
V. I: .In ta-iliiR (by to lice*. u 

Act nqw-c+( m t tnak-ruz 

My ti'i'k hM Hlionn liviiitrtKlt »f i»|kiu(| 
hou.- t>. r. - 1 like mure irinDry dztiI udn Bticot^s 

It'S L- ] t T : J . Ill till ivi-IOrat- ..4 Llld 1 > F- tilld 
CflJaa..lM, i Ivor EA Tenro 111 Iti' L ii, 1 ■ ■ ' .>■ [ i ■ 

Knii.1 util whul Jtii-li.i f.ITtrs you. rvi-il u,-ihc 
niv KrTipi.'yniLiic D titan me r.l tlaei tn tit-lp 
you _t: |-.i , . El:.iI .- ■ after ftruiLijiit>.ii. nbeail 
mi Monty -Ha-k tih - arii’ nnd EbQ many 
m nor N it I 'I'Mn-f. MkH the wtlpoa fw 
yuuj Pour 1UUHT SOW, 

J. 11. NitPLi la, Pros! den I, 

Liept, JFP 

\:M i'ncil Hililiu Inntttu.Ee, 

VV:ih I,4.l|L 1 n-n , N. t 




S'.filr.Fi.'i. I* ' ,i ' " r. . 
^nw^'T ir.ripd rpm -;i?i- 
l^ll—lly ‘ ^*I" T-aTIHE 
» r I - Y ! 




iiA'dic flylbi- 

pi dm. ILmIIu rpnlif 

■ I a|iijiTr ! :l.li°-Jrih TiVll 
fefl.li- 4 yl IBVif* a Ca .4 I>UT| 
1 I.! .11 I i . ■■ L U I, hiEBT. 




httk jte 
5 -iyi naiiT N Jl.l. rr.rn 

! ■ .. i.. 1 | ,1 -I E V 

A ILlirr* 1 ^NTR BTSkr ■■ 
nih n K»I 1??.. Flan 
u ^rci.. 




TtILIm. Mi-bIm — ra 
irinu-hB izaIb c-*.* I N ■ 
by Ilidt-i — ■rrpK-"i 

ri.-.iY v-rU -■ ra-Ttf- J Hvjip 

n^n. r-jviic 173 » 




| J. K. 3 M 1 TEF, PwV^CTit:. 

1 Na.ilima .1 ii Mil I" liiorlEacc 

| Jtejit. Jt'] h , Wnsblryttnn. rr. n. 

Dear Mr. Smith; TV i I. |h o o t 
I rWiKniinK me, 9011*1 fre>: bquJl 
I ntniit sparc-tkine and fnH-iime 

I lf :i.il jrj ii-jijiiirt a ir.r im il Tl la h irn-’ I 

ran trnin Tnr then »rt home, 

j I.J'lriLiil ^it-bt ji-ailili'.l 

j NAMR 

ADDHESS. . 

CITY 



AGE 
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POPULAR MECHANICS ADVERTISING SECTION 



NEW YORK 
ELECTRICAL 
SCHOOL 

Op por t tin (ties 
for Men of All Ages! 

Every phase of ad branches 
of Practical Electricity 
taught by Actual Practice in 
America’s Foremost institu- 
tion of Trade Learning. 
Special Cotireca in 

Auto Mecti&ftlcs imd Auto EOeetriaity, 
Day nnd Evening SMiionsOpen AEl Year. 
(Prrtc for FREE 

VYil'forj It'eJfijmt'. 

New York Electrical School 

44 W* 17th St v New Yorfc City 




RADIO EM C1NEERING 

RCA Lnji-.i.uiis eFE tit 4 rambiaed [4urM ai high 
flEandird ambraring' at] phjdci L Radio. P r 3 c - 
lin] Gn in in 4 with mod-tro rquiFTTifnt *r New 
V .irk inii Ckifi-an irkunl . Alin ipcd'iLidil cnunci and. 

Hooi-d Slujpr C:urjr? up jt- I1(W 'N-C obi i|-.v'L'n" p’in. 

Addrau Oirpfc. PL.-r- fnr aLlu rtTLtrd Catalog 

RCA INSTITUTES, INC. Oe*t. PC-* 

JS Varied St,. Htw T*rt! 11 tdMnttiMd 1 « Marl, Chicago 

$ $ $ $ $ $ THERE’S 

money 

(N AGRICULTURE TODAY! 



FUN! 

L* urn TarlSermv. tfl 
PUflp Ittd Tim Can 
Make Good Hfltttjr let 
T&nr Spur* Time, Tad. 

^ '■ d. r t E^uht amt PTMtT^n ^l|| 
kliJj at inril, , nr ImniH. and Jlife. 
jnr. nfci«M and rilLii rlnlYi InEiu 
rvi-end ntMfe. Tsuu ddMMDNI 
■PKIhm**|Efc,rnbMf, qulr- 
jralt. frnuH. pt*-., amlmaka tpra 
inti* Hrt rrriyi.. Tulrmr-, lump,. 

TZitf l-L.I :,T M.H mIii, 

'Oreanr msuj- H 6 while Ii-ontlng. 

■ ■-ifn FHi w IrrvnfRi and derurata ji'.ja 
r™ This u ■- ■■ — L 1 F (trrt.1 
iLld d.'.f. !.. I A. |k* l 

FREE BdllK! 3**' 1 ** owe r - today- f-nr 

,T“” BWRI till* kMQMAilKwPIttE booh 
Will'll tr l i linn- s-ni! ran TaMMtTiny at h™»< pT# 

- 'J- £ > 1 . - 1 . ; h: -.J | r^] . t^iLaiii IroiEtwti nr dlnu iifoi kCurH. Jt ' ■ 

TOMI Wma Etc mm* lOD*!. 

hW.^mtl il TbJihniqwll^itF]]^, OntllU, habr. 




learn cartooning 

et Hamc-I n V*ur 5 [Wirt Tim* 

Tka famous Picture Chart MatlimJ ttf 
filching urifinj] i! rnwitff (‘■ia.Pi fipened the 
door of FtrrfAi ffijr huodreds or noera. 
nlirtlirr von chEnl: you Inv* ?uJ i~ni .« nut. 

wn.;. lor M ii'iplr CbfefL L:i Cp« L yi>n r ithility, 
and '■Kam iilrj -uf EhrurarL: ni p| i|iJe-jjrj. r-.u n - 
ini l>*mi |v 5 u to JAlXl p«r W«k_ Pharr skin 
J»w fill 

the l an don school 

li» Nat laiin | Bld E . titnljnd, O. 




A Trial Lesson 
in DRAFTING 



FREE 





ktovn hew riwy | laiultafo lintMim it tuimc-ibraljniiunal nrnrh.'Hl. 

1 'n. L i.i -,:i [hi fit Vu'i tfLTi I. '-I- 'Inti (l -: I T: l T r : . I i i ll i i . hr#n +dil ji|i.i y- 

<neni BETTlM r OT oil.- IEoiIAIlU, Vll| ipM* clrflwIrK Hl )[||-[ |r«CdO*l III 

cccaplK* «niUM* Quirk, prnetlenl rerults. E'kpatb now In meLm 
tint* l..if hiuh-J pc.glUon. BtifJJ TODAY FOR V 4 tUR FEtl't. COPY . 

CHICAGO TECHNICAL COLLEGE 

Dept. G 76 , 113 East 2 Sth St M Chicago, Illinois 



DENTfSTRY PAYS WELL 



Lmr> **?» hw i h- riBM H T3TW atnlui. Ill * ^ili paJtl 
JFr*ilH-!*n *i hid. Fc-» iron!! 1 ,! 1 InlLinx uirl m rsu. 

Indrraim inrlmlBcrii Hit nluTi. L>t ini tTuisf Miokajh 
N-sCARRIE SCtfOOL OF MCCHARICAL C-Cmiil R¥ uF FHiiJL., 
ED 7 N- Bf a id IL, iPj, 

For as little ns 

*5 down and *5 a month 

yAU can hnvc tEiaBritinnici an j'our hiyn^a friT H ally bi fiiH 

Writm fnr irarticuIarK and targ* fsrair J-if 11 / FRi^f, Bfyr. fel'cf 

Encyclopj edia BrLtnnniuH. Inc.. 1MI2 ^ladlun Avi., Niw Yvrk 



BpoMU 

BE WELL Frttft 

YOUNG 
STRONG 

fliiH-i dr-rlau ralr.ibw m f^irlkuWir Nifclsr lain l»ri>n*ii* !■ ffr* 
rhHhH. — | un w . Elr o" rrl*n j^oil k, crrwrr. Ttirr. Tin. j>a«p« 

r-KCvTi rri-& dj<;. F-a ek> dKiam : :l*-|i:h-r jOr fH-Jj- W.a» /th btM. 

IPANDICULATOR CG. 646 Hlnni Blilg lp Clfi^nd, ONI* 




YOU Hot im-f-il ca.Liinkii-n cx>>unil. Rut rail rnuif him 

■DfcnnllSf. knn-wledfe nnd you vaiL Acqniru tliii Era jrwur 

irji-Erf lima. Wiixt dlvUiiim arn j>aij dq|<rCI-1>f d in^=-Vfc|2fr" 
C u J 1 1 >.■ ^fuwLrd, frull, -riel Lur-rt, jhiuIett, iIj ItjItip:? The 
I lil-t-Fii fetiu ilhI Cnrin-inindniTii Srhc-ii I -i affrr a m ml#Tn 
«4UFie nf ttfelliEilg wltLi-k wilJ knEft yiiLC pint rvai xiinn# y. 
WrJie for on Jiuerestln^ free LipuIlIci. 



INTtHHATIQNAL COfi HI E5 POWOENCE 3CHDQLS 



Un[i[ r 'Ijk-'fl C, Srf-rantiKTt, Prpnn. 

I , :r.v 7 e Til* in formal Inn fin. tfwcLtd below: 

0 Vig«tt*lr iSrowInp Q FtalCr|f 

Fiduli iZuliuiu i_ Dxirylnq 



MAI li FOR Fit EE 13f FORMATION 



BEDFORD 




TRADE 

SCHOOL 



1115 Bedford Avu.. Delhi. PM-H 

riuooklyn. N*w Vflfk Cuy. N. Y. 

□ ftc(r igierTU kni C Oil Dunnci 
Z2 Au fo Mechiuik 

O Avinlinr, MVduink 

□ Electrical □ IVddinjr 

C RmHkj .nnd Tnltvision KEuchiiiii; 

□ MhcIiLoo fihnp 

□ Hrtl.iih<, Vfn|.lljiin|t ond Air Ccn- 

ditianinR 

□ AjehiL^tjurilil-MtCJiaiiicftl ruaTt. 

.V fluff . __._ Tr , _._. i.ililjij 
A 





POPULAR MECHANICS ADVERTISING SECTION 



ISA 




vo 

MIT ■ftpiwv 

■(&. grroil ntxr gvMy. r, »■ « - ■ :■' QjL| 

r i ■ I di ■ I Jfiad Lira tv-.-*'- • 

B i 1 1 1 ■- 1 j — bj kit ■upcrrn-. QLf 

riiuLin iTraihc-d n pcgakmtpb 1 

►;■ ■ ■■ •iiiiiT - .' to- viv-r lull JUmrnlh’ 
u-imi-mi r: l-I ri-nn-ilr-iiL Thai miir 
lip ij i- dadrc IdKirlH] caancn cE 
1 .- 1:144 D-mf. Meed ire Lccxf'j lv w » 
tsoi 1 i>iZ'N Tiroii C 

51cb* b||i-! Tiraa Tu^a ESIaa- 

ff3z4.#M-ri fS-^D Ei EHxJ 

■i s :.i !i JL. LD - ■ 

■i iH.W'Zj 2.5 3 g rj. ::1 . B 

Uii-I.V 1 ' 1 h 2.20 a.W, Kill 

J'll 2.23 11, « 

Hll.U'J-lu 2.BB l.» Ms* 

. s'." I V 2 .CJ 1 .LC r.jTJ 1 

-i-s; &.,.! 

Hsl V- i 2 .T 3 1 .Ifi .. . 

i- •••■•, i 2.73 l.lh 

BElS.j:''.jl L« l.ir, 
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KRAIS E FUR ItetKJ? 
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— \ j :-h!.r .• .-.J ]y TCkn . llliK^rvcr ri _•> h , nUlo* 

I -nrvz Uiuulr-c. jIil- Uc-nihlf l£irk-iE 
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BUILD GIANT MUSCLES 

. . if you know how! 
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- I :ui dn far YOU whar I havo done for chouiands of 
OltlMHl Yoa fji-k ns ■ I ■: i ■: tt . . . 1 riik ALL > . . frv: I'.nl i^ij; my 
rcpiata.kiii - . , but I know wjui 1 can da , , . I 'VhaJJtra^e - ' 
T'jn lei mu truys Jr I Read jny Suajautf^ cjjcJully, 

W rt 1 Un condition ally Guarantee to Add . » . 

J tHCHEf tO Q INCHES TO 
S YOUR CHEST M* YOUR BICEPS 

or ft won’t cost yon one peftfty u — GEORGE F.JOY\'£TT 

] w^.nt tn- lull vnn Fi IIijwk „ s , 1 hnni'n puicj^lIiI iiu aIkiiiL Oiil " i-i jOiijt 
mnn 's fewflln'.-ga ,,r thne uut'a you _ . . joul prt » ^xnne 

L'-ik cut of Ie B .. Yuu'lL ftlrii' flue j’C'ar dtidicIm ptdw- - . . . np«l in r-o 
tinM- LiL xJl r ?tcu nUI L-: ii«.ii|f LJils -uuu'iYM p^Ciil Wltb D LjO puUDil 
Ta L" i|4 liL ! A Rvurjilur j^futl 
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„ ur erdor ikot w 
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RAISE FROGS FOR PROFIT 
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Ihjkxe -ar lmI niriii-hi 
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Uf pc^sLn. Alp?-ifEhTii 

X r.|-al|. m ™ fixjrr And rt T 1m H Hlal I hr 

i V ‘r'- 13 ?; no, p-^j. pm' & 

^ I ■*■ 1 T iftjjJTl-.l'Ua l i.L.- l hr ncr.Fjkr^.. 
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jlGTO PACING 

■low I,-, muni nui 

Trnrk Ilvqn ,,.... 31. DO 

BRICKLAYING 

Plain and fr'Acry, , ,.. Sl.SD 
BRIDGE BODIi 
Culbti-:* m u [.iif(w[ 

lilHutaMir or 193J 11 .H 

CADiri AND IDG 

CABINS iBulldUtf) , 33. Oh 

CARBURETORS I AN MaLat' 

X™, RovL((.| FijJtlou, .31,50 
Carpentry 

AJI Ji:rjiiH . . JI.B0 

DRAWING 

itiHVinm l mid J^rsp-cca. 

ilw U,» 

PR V CLEANING : Prat tlpa |J 
QJnl Dvof . 13,00 

ELECTRICAL DICTIONARY 

ITkIKbI 15c 

EHGIAEERS'VE1TPDtK(T 
ItcrerailOf: lim,l 33,00 

FURNITUHE REPAIRING 
FlrihMinr n?iij iipe.ir±, 

tlnn 1IW 

M4NPY MAN'S HANDBOOK 

ll i ji:ili- U'nrL 54, H 

MCI M( GLEAN INC 

and I'mHlnc (Eqiorotu- 

fui:< *f.j0 

HOUSEHOLD HeLPI 
2CWVJ- Tltim. lidK.r & nd 
M'»IW NavIiik W till ■ 
uiIh r, - mo Eiojiic. . . ll.dh 
INVENTIONS 

Hfiff ID M*ll P0.T ..... 3Z.50 
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I rilvLIObl . U m> 

LATHE WORK CW*ed and 

wi«(i»n 

ForBtctnntafl »■ 

Leather worn 

Artbtla, , . , , si so 

MODEL M A H J M-C 

ItftAjr ]C.IdOs. . . . 13,00 

MYSTERY— PUZZLE BOOK 
>lPTitnl JiE-Ruw-. . 11.1J 

pattern mahjhc, 

•EjcGlent Xiw Boat. . . n,Ji 
pi ALTERING 

lit<t IutniNlijn E n : . - 

iMJ, 14, is 

RADIO PHVUCt COURSE 
MoA tpiDpJni! 13.50 

RaOJO S LHviiiric 

i iloir1omDl.E mcoiny :,i |? j| . j j 

Refrigeration service 

i.liriiLiJ i;.*lt M nh«3 . . . $S.DQ 
RUBBER ARTICLES 

HiiWtii Mohe , sa.IHl 

SHEET METAL 

L':iIikI I , i|rr|,.-I|l E'nrt. ..J2.M 
Sl#a>n Efiglineer'a LJcam., 
Eloir toODLblD. 37,00 

TELESCOPE I'Awratiwr’al 

Hi”* In '.l:n[ S1.D3 

Wci.Pl MO ENCYCLOPEDIA 

AO MtilnUlq 31. DD 

WOOD. COLORING 

nilbdiLiiu HDil I';i ■ II- Imr 33.50 
WROUGHT IRON) WORK 
JTrinlr-s.1 .fUl 
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Santa Fe 



— Krftrul.irvl. flnvRriraiesit ini'inury, 

□ lOJTL'IoiiH tH'imtj, l|IIW|r|lMljmHL life- 
Iijiik ' 9r pcodnbLliry hTi- n.11 ••mhIilimiI to 
Ltu: iiLcbuat. d**rvi' in rhi- f&iEirtiii H | 
ii'wi-l r» S|fce»L Watch nt ne™ 

low priinoe. Hvrui. for ouP nrw -L-ativ- 
JugtiO mid idm ynur watch. 

Wrlsc Watches a nH □■amends 

TjhIsih nrin-iJi-i LViiteb iizmI Miin'a Ru-ip 

Wu4cb OBftwl 1 I lH , 1 3l:Lhii&iil i-xlqhliiHlie 

win tin TcqDrat All wii 4 rh*K Md -on 
cuy monrbly pivmcrnfl. 

Writ* i of lod-iy. 

SANTA fC WATCH CO.. 

Ub Thomas Bldg,, T opeka, Kansas 



■ [ I I r 4 1 A |] ■ I II " 1 ■«» ■ "P -t 
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oml [hi*. Belli Era -rally 25c. 
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ViCTOFl SOAP CO , DtsK PM 1, Datfoii, Ohio 
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OrdtT today- 
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_ ^ ^ IdfFIlEE. Whpjfsiile 

AQc cstsing ot^ooo rot-isTJi^TL 

, Cc„ g» mm iuu EtBHH',irrtn. 
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A WELL KI\!Q\VM American scientist has dis- 
* ^ covered u new sate way to treat prostate gland 
failure. A whnlly new method — a new drugtess 
hygiene, lOO.-DOO have tested It. Endorsed by 
physicians. Often rest-cues prostate gland to health- 
ful activity in seven days. Generous, money- back 
agreement. Write for free, illustrated and copy, 
righted book- NooWlgStkri, Address W, J, Kirk. 
pres. h The Electro Thermal Co., 2 |(* Morris Ave.. 
Steubenville, Ohio. 
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Ill 1>4 i m.a a,. HUHEtflLlli Ml , 

PATENTS — TRADE MARKS 

All Hjsayj Fin l.i mi Ik; J fiLTCH persnna! 
attention by members of tSie firm. 
iWbrsnuffoA andf Booklet Free 

LANCASTER, ALL WIN E&ROMMEL 

Filml Li* DIThu 

B 15 -UIH 51 . N. W. Suit* «2 WhlwHart, P. C. 
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Terms reasonable, Pprsona] attention. 
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Listed Patent Lawyer In the latest editions of the Ratul-MeNaLly Directory oF Banker* (and 
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Dnsikm keviee Cq, Uosisn. Iruw lIeA, 9 Pirlc Pla^, New YorV City; Wnlhersi 

Dirrarory, OcrubB, Nrbraskn. jnd Efie Nutional Directory of Attorneys BollilBisfC. MflJvSnnrt. 
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$1 PAYS FOR $3000 
LIFE PROTECTION 



Even If You Are Past 5 $ 

The National Security Assn., 2M S. Hamilton 
pr„ Dept. &i, Beverly Hills, Oallf., Is offering to 
men, women anti children- between the ages of 10 
and 75, a new Life Protection Membership Certifi- 
cate without medical examination for Si. which 
pays (10W lor death from, any cause; $2000 to 
$3.(KK) lor accidental death- SEWn no MONEY. 
Just your name, age, name Of beneficiary, and a 
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lit stbt tb yM [dr in Day-P Fm Inspection. HO AO^NT 
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air: tcack rai-ari yhimpinnihln mo, Ewt 

rciit ciPi. Nr,., . ID EliapreTI. 117 LildPlT): 
llnnp, Inrk mrscrilp, vrl '.ill :ia UEl^dEP. twIEdlL 
TUltS. IPErf. '■[m," Kllinj-a — ■T'taEDaU 

fL.tO. IV Kuoi. Heft. B, UidkimTUk, 
Clrrl-riltl. iJhl* 

3 YALEALbK Autn hlnK hwki— Tn» Auln 
ClH lirP'a. Aura. Et|iilr;iJn ,, | nL'l AdlO T"IT- 
1 s( j i iiimliiNiki *T* Irinl Feu Ehn nrasih-iL 
FEilzJtd, ihEiny pfEian whu Mho: In rrahv 
hln ii 1 1 li lAJmlmahU Ini pi.'u EljXNilri rt> 
nlr Dtlk, Men an hiiml r pJi halnJul 
liU-p l The Etr. :liif Infarmillun mill Ttthv 

jnur iTln auLvr, 1 m aapalilln jPil lijcO 
tPJDJIhlti del, thll lUW ™n Informal Inn EA- 
Jiy. All 3 l'bol:s only II. PD imtiitLd n 
CP h. injiahart In. |1, H- Fuiiulit N [ n !. i ! i 
k* Fcwi, Uwb ?['.]. ¥PP >; Onitrln SI— 
m IrtSu. 



A UT-D M D ■ I LE S If p FLIES 



A MARINO InKntldu pEblerti Frpiu 

EhafL l:<r iiarllr.lan. .IkuiiL'I uniulp, 
II. ID. F. AElllir, l''r: ;. | .- n Ata. Newark. 
Oh La 



CATaL^HIEE OF tiUp In. IE if planp pp# I 

jtp lip liln Rnrli^p Ih- Ui nji^r mlLlPC i 

ThMea Tsillrr KtrtlEe. Bai £3. CnlLEft 
Pick fiLi. , PrirttL. hi Irk 



Bl.FINTftn Y^jet «n. M, N*”- inpEnir- 

) S :n hnk Irtils iLI phases &r MlPtLni irJ 
nDnlibJng' luLjP IoJ Enu-kx. Tri'iLpntiL pfl- 
mmrHl th» Bin p|i# tP lew* hla 

nr. but Epren tiia tht b&tLhEis end pr 
rrliii.kli.MK For Elia prol<UpLa±il. Prim emly 
ti fii nr. - 1 d- i lil or jrnD CU.tt, tur m»Ll ani- 
ulK-re Ih U. H. I'OmLI jA MclImiiJii Ftipi, 

Hihki ran, aao e Chtarib Si,. ChiEiEb. 



AUTOirG&ILE SERVICE E4U I F ME NT 



HAROAtNEI— ClPiiilimiOcl, fl-haur diprfar, 
till btnrh, ilpo Fir wr| HeCj T Ul — 3D day 
Iripi. Ken'i Knulpineu.". EiEbancp, Bin 
3E OSJv Tray. Ohsu 



M D TO H CYCLES. BICTOLES AND 
SUPPLIES 



BEP.il B N'JEh rroed. u-Ed hir!!. j 1 "E % 
nr mw, ?Lie* ripfi^ n^JriL ™ jliu. f- H- 
Inli l . Ml A r e 1 1 o - j Ate., min n p. Ill 

MOTUHCVULE Barfllni, UPKPt PT|QH. 
I'arraln -ilitrL tup ili:uu r mEahrectlB IEEW- 
PtFlai. ImoL lie" In Ami rlESI. IdWHE 

nrlted. LitehL mblarrirls mj.il -r.Jer 

::i Lb* Erl lEcii HEbLCS. Etlk-hESEer EtillfP 
1 :■ a. r : ■ I: ■ 1 (.lnnin! lull, ]ia Wait Sftbi El, 
Ikn-heHer. N. 1 ?. . 

HOui ih fir lt|UM«Ln| hhJ IddUrftyrt. 
nlsllf. LlTJ" slyr LmraL-np, Indian 
■ i aril y. in .. -j r j e j . IdJIll Jl.tteC-rtld Eiln, 

Eanpa t ItlEf, Ifa. 

ID* Ot:.tEAK-T¥ri3“(!ThrilirLty ])iEld. 
p;rw, I'plrep rr.lurfil tD Sift-- dr 

Tae near buLleiln. ILnulh'i, £j3D Fead. du 
IiliJ Art- SJS|*iMli*i, 1 Y||, 



SATTEPlIE* 



ETirSOK- fturrare ItaiLerip* hjr prwnsr intf 
llehilAE srnenir nDn-irLU. r,-'i. «n>!ie. 

FLrn y*if unnm:ll ijQAjl n4.aPl±iit jTjjnnLrn. 

13 jEie II r - . Fete lIluiLrrltil llterjtuEEL 
Hoe Jay NaLLtEy iii-siytuy, St .HEuihnu Ail> 

jfa-XimV wTj S. T. 

}.:Li|su>' UuhtLnc Dip r:l ibcnoe iHtlfrler. 
Kaii 'arid, nnn lulptuLlni. (Uprltii. Ouse- 
IS ItiT ure. ['•mppL pr|rn, C.LihL- 
Irj plant, -ini-.r bhesalni. InLiPi-il: 1 ? ILI 
■mium p Ifitulfi sSmLtb. £3 WisliLniion 
At*.. Uinhury. (!a:. r i 



AVFATmH 



MEN vi'irderl Far [’•■1 KJltlciu. pi ti r- 

Piu» narlianlr) ami nlld* aMer IlilhK ner- 
rEtiTT Ln I - In z In Epreeznyent is.pr> - d 
■ Ehds], V-E llllillty T7U Ij r dirul huijLlMII 
liaylcjr t : ,11. 'Ill Ell t lE'l.t'l. I .Ini nlr PljInE 
l?ihmL, £133 A lirnlt Fuildlnc. LLwiln. 
yeKitjh*. 



FlLIl]' niiLFIlLS Far IdEb drEien liu.rj. 
IfdtdK^li PrhgLnti — |J. 54 r BbhU— H !,i. 

Arm-i!r|Tfn lirji J r |ilir,i — 11.3*. Ortim AtEh- 

rjiurl ’Jl_ Sil.-k Hart. UlrtL 

FdOD-LlL AlTrdinH. Q'JlIdLnf ami 

■ J u ■ r 1 1 1 1 K OtL, .LniRrlri'p fomnsMt HOdlSl 

null i-r ind "i:iic"er m.- vu bdrr it 
build Ihlpi Lha : dy. Torp lAlarEjl Inp and 
fir-.-InpElnh pdhE. JJL4 pifim, DliPP. 

Cl'iLh. JTIc 1S.DD. Fnrehub :i buck ■■(!- 
L! l ira nrij Ed nunilirr'.lil ji I- Jgrrlgr kk j 
i MEUb bf Am*r|o* I'nrlTilll r, KEblK 
nr nr Ira ar C.O.D. invirhdta In U. 3. A. 
Papulae Masliaiilia Pnu, Huui* ADI. 301 B. 
Ilnh arlP fh,. i> . Ir ian. 

TRlJfP Atrrlaner £A 1 and uo, Ldtenturv 
Hh'. Ftderil RnuLpiTiEnr. PHEpark. Otila. 
LUlCiTni'K Can ynu nn a dime! IT im 

■ an, ii-iiil JE Eli mo anil I'.. I panil ]ih iii;e I Dill 
Ion nr! -ip J . n ■.■ I .-| I L-.-, rriterliL ratilnpin. Kill 
fin. [J3 ff_ Faiiltr SL. r Yufk. Ta. 



BOATS, OUTBOARD MOTORS, ETC. 



HOMPIII BullJ J»f wh Imit «< 4 . iak- 
1"K ml.antiE* nr jnur IPir* Elm.* and lil* 
Earn ITil r Ji. EEduliE hiilLJcri eaiE tiil^e aur 
bL-jiiy-L-ui iaml-miiTTih'iMl materlik CdiM- 
nrp, fianjrjnijEp. GiitiimnSf.. siLI end idif. -It 
'leiliB! ii iralL jj ccninDrtn aiiannanL Ul 
E lJIlP. Bind. Ife hr EaLalnF. llrir+i Tlnp; 

e'p , Tip.. Sue Q-». BucLmw Driit Bide. 
prinhlHIt. 

ill 'llili Vr._r pan 'an end lata ^ ■ Lha 
eaElf kdi'J EdiL hy uilii* n. r -nn^iFLr rnl'j 
aarni'Jlr-l miiferliLp. TalL ui nhaL ™i piLr 1 : 
ind lei Ul d-aLE lau. .IrrLlilnr Irum a 
Jlliill rUlialiilUL la a i : ■ . r : ■ 1 1 rrii| fee, i i EC 

si-IPnii; rip dn.lrns end pLEai. nay Ciif 

Hiiaia, 1.7.15 Ailaini. Pay CJ lv. kflrh 

XTP' l[*fc| ba*L nidiuri tenrlnv 11,(4 U>1 
eler-iTlr Sl.SA [sirpliy iheer Da IMi** 1 3 T 
lliaEllhdit :V — LR~ ... 1 :|.:r SSa. Kpallle 
Dr-.lil It mi Pa. Rmi- :i : i : : r ■ . a^hne. 

Mt: [1 J?— TJwiudAiMf [0U f«L ft-Jir airoe. 
niumrlot, Idll Eiza ihanlnr EEnipliiAi and 
nLupJpEa lhiEtuit Jhla 1L.J.J, AAta. line 
1LLI, FtJildrd. UhL'.:. 



BMXPmsr li Fk nUlnc TtLff 

nTaii'.LjrE,. deaf Jjdlnui, <Lt. Vh'u.. TSikcr, 
Ihmi l ML , Ljulfl JT. IlHP. 

HTCEL Iknati, 0*iald*iin Frw^ liarnin- 

marl Eluil t'n., Alhben- DUrh. 

COM | 1 ] K ATION Y-lfOtthlL DUltWird Idil- 
hut bluanrinlJ, 33 a BanLI Oumpka/, 3RD 
Yaililrr, l h d n r :■ , , ■ ■■ . ^ 

JS FfiQrr Famlli puLKtard iqil f3i=m 
Ar-n end f.iay ii’jiUer. peIep Tdr. CapudKa 
UalP 1 IE .11 JL iT i bLi.Il-e Trcn- Mnddcf, LJ itur- 
hXjr PLrtuL. Krw Y«V. 



MODEL EMCIJdft 



JITLT1 OjlLaJcr aaiLai aaiEkh£i. E'irLlr- 
ular* dime, i C r- 1 l ■ 1 . 1 r v- a v . TCH5 Wediwarlh. 

Phi jj f ,1 



CA H TR ON I KIR 



CAtTOOKISITR! Sirll juu r n«rkf ^'onA- 
dEntfil Lndr inieti, £3 !■• -.}. I'ampkl*! 
C-ulDan Siln Hair La A 3111 NeajiLJ A*a„ 
Tiirm i . K ^.T , LIP . . 

HUJCD ItElJfJ M rjimr fitai midt by 
Ivrlit e f iba v, rlii. Ela. NatrtLi .wl mithlu. 
F. fa. Itgi H i. VT^it tVdeJn. Ot ikk 
YOL'M rsrvlmn ibid. teeJetled raliTP'il 

If ELiCJ'bE JC”llM|iiny. NdttlElfd. J3JH - SdEli 
Alt. g*UEh Ml=,nra iml lp. M I 

AMATSFR ClHmnliE!! Ml reMT trirrY. 
Wrtl* UmLlh'i SerclEEi. I'.C, 'WEnaLaliEa, 
IViihLifida. 



BOOKS AND fERIflOICAU* 



FlOOES. Bimkp. ll.irnr |f jau prr 
Iru: Pr-r tr lr-.l Ir 1 .- ar tr-rJrnLfj .1 hbiki, iki -1 fnf 

Hiy luik ■nluLiu EnAii, Ixsij Lrj.int, 33 1 E. 
liih HlTrel. i.ihL'i [». 111. 

1 1 Kit.ArKiST tiftr LtrriEiivIn^ luTEnELui 
kEMun! BrunhiHit pLIh huLh ta*e4sl Amer- 
Iran EyiwjrrltrT phnrlbind: Tnr ill mir1iL"ar! 
Third remlKd tdltbm. 4:ananlPla ift ar 111 
. Mm Hr. BrUil In lYm MrTj*i|l I f.l, )f„ 
30M LHnLKr Sit,. (5im miwLlid. ClILJ. 



FOIL B 0 Y& AND GIRLS 



BOTk — £ J $ Far raur all ilr tides Iff. 
Nn milter what luilt. maJal, era nr rnndl- 
Llon, va'91 il-ra J Aid. IfrPUtTO iHauah'P 
Ft It lrhEd ttided Tar ane aT aur lataaL LDS'l 
luadthi. Par tull Intro uatLan, nrlte UP tp- 
■ I a. v . Hlelnw E13kd. marlei ind sweats bidelF 
^Ee BT reur Phi sun. NVlEu at ana bffert 
EhLa Ilrfir milrji. rsel^j MIe L'a.. 110 
1 Ilian ME , ("lymouLh. DLLch. LiEful litre. 
rf A It Blrtaa Ln Wnrt A 

i 'ii'h: cii i'.djt J tin- w^iir* maie in- 

LerekLltr thlJiitil hrjrj fr*a nrluir BanJ 
* eeimp. Rm«LIa OjuN* Barnard, Chlnca, 

DAMERv FNTEATA1NHJNT* AND PLAYS 



PT,,iYJI. Oparrttip, mnulaiE tdiMdltj eid 
TElRHialL CPOiadl.' and. EelkJnit Mfi**, Idnrk- 
rara iVIej. ildAhIIIb irte. mnnlaen. dlilaei. 
rprllilltrs, llJKnlln DlUl l!lJ Hnfll, InUilraL 
rERdlniEi, eiiEaniJmm - !-. naki'-ua rands. 
Fualnit Fla a T- h. lieelHH A Ci, d£] 
*n tYibish. Depi. li, CIiJebea 



HAOJO T ft If: K s, BOOKS AND 
JOKER NOVELTtCB 



KPEEINN, SEirlHaiu. maianinp. j-ie- i, area 
llludeLacait raiaifE nr ma[La. HdlileA, 

IH lv. iind at., K. t. 

Ij.J.NTtft Mirlc. lAeii naralEkte, Ci<«- 
IdEUd rrta. Cluliae Ma^lr lki-:.'iri. 1 I 3 P-F 
Fni PErpeE, N fa Tnrlc 4 'Iet. 

NP-YF1.7Y Unllnn pN«r* i"J IIJuitntnL 
n.iElr raiiinr L0 e. DCiLjedlll Cy., Lit-ii 
HtrsehtU l-Il.. TCra TuL 

THEOK CiEal'U'iir, lIluiLraM. III:. Oekl 
hfauiral . ISr pt. ili) , nehtaih. TTlir. 

Sf.iFrlC Umnoi S3 e. Urm. 1« Eeseb, 
IVnt. 3, Janar rtly, N J. 

Jd'-icilc reliiiz.a. ii'xidvrful L.iiuAmie 
pirftrJEk, Id*. Slrjap, m. Tfanewk. Wise. 































LHrfjV “ L r.L." II. IT. I ■ ■ L . U.IIV 'J 11 , 

LTfa eompIcLe V. 8. rrt«# Lltf ilia fuude* 
l-anam. MP Piefc Buf, ynr _¥orfci 



FAVADA Confieome 3 hIulm te.r-i n-lch 'I 
iI.ITlc«iiL CkOidi ur S! dlffrriuL ilnr.^ 1 . 1 , 

rMirr no-trt tSr,- both (Or life. Lltfk rreo. 
bp«i»u- 4crt dirr. : lom diff. rr-= : 20 M 

iI.IT. it. ■I'D : fepprCTtl ifl-rrLl-iii wJLh «irh nr- 

■l"f- Vl^prli OEiinp Caippa- 4 . Ltndon L. 



CflTjOVtAL ftLiopa. Brllrti, Kecjk, 
hit A re Lea. Sow Uuipn, flu™. Tokh. 
3[inhJll l-lkndi. Boinlsh Siproeia. IF dir- 
ImnL (Elly H 1 , tilth K-pkH 1 1 r L-.- r- IjiL. Li ip- 
pUiantl far P-nny rpprpn.fi, Ilrilmrrr flip— p 

Cfl.,^43-|.P EfmtPiT T *■«., C hE-i.ro. m. 

BARflATK: Iflu TJ. L aiaropi Ik Hoi 



-ill*! I*ft1 >f.lfSSII^H-KST 3lrlt:jli Oil- 
anljd — Listed stain. Uni ILL, JHInnnpp- 



TO# II [Cl El CindE riyrtlin— fiPCi- tfcofap 
lLrlCuh 4'fiil nri h-i I Bui. UT, &[lnu i-pod La, 



HBfTft. Apnrpcalk, *nd 1ft dUtaiTElil 

«p|p. IPc. billon. Anto lk. I nd. __ 

J^niur npprnckii. NjflHi. Afflhan- 
IeI »■■ . y-iruli jr. «La. E'h.l iLr'l' . lEuni Lr.j ion. 
Wt.L TJraliiLi. 



liE a [n Thli laln-L Crillac. ISrorc 
Fmnah OHuiklk. 53 ill different. Ain 
■ ting PflllEt. hlppe*. .ML li Lj kppEOPkl kp- 
iiMrantl. CnUtd E'arlllr ! Mil! aLrll -.Lc, iJippL 



ItdTHBKflTlM! rn=lp" ISC «k?Js. Cllt- 
lord .1 1 rrfT n ■ r_ jT TSciluL Alliim., -■■■ J. 



"iEKLOMITH" CrjiLil pLtf+ nriAlU ™- 
4lpi nor lire. 35c. Kit p»Lldi Jrutrurthani 
Lneluderl, ■■SuScrfl*--?"' errichl t-l ft. 40, 
tfLlk i-h -n= tl K4 InmifiiliL 7-[eLaml L«. TTlfl 

Fat nnounC H-illon. y »ni» fljj Uk 

I»wn DUtILfl. cnn-lglu, |Kti*t EkdLo. 
LlpL I M ■ - ■ j-H-T j , r ■ jliiJ L'l".|lt. |5rLrnlLr 



I WcTtll Tl'1. 



i i rtiriTi. LMIIeoiori KIA; 

fnrEillTl Flarnui, tftft dlffei El c U. B.i : Tin 
lihidot: [lamp lonsi; maKnifjIni! fI^.i . pti- 
Iiti: jifl lU-itrLsr: perfatiLlon ptim;i 

■ltiunit rnllK , L , ia , j [ulJr. All fur 1*2. 40. 
liWIJt SO-lfrtjCQ kcntmpinlfi peEIi ordil. 

O+p-JLrl Biinp Ok, r. O. IHi I'JUfl. UHtn. 

hM^- 

PPInS-LldT: hVslte lor our rr-n U. S, 

IIpL. CkPltnl tJLimif ft-. P. Hoi 3B3J. 



Hii-ion. iIl-i 



IUe^EO — Vecj Lit eii jBlDEmuIlm keh- 
Ikri-' Tor priM'-” np-rELlnn, ■□■ IriCr.. iTiev Led 
irtTtk* Id M"Jee^ n-dlo f’rwLlik Jnrtudls.< 
Hl-urt H it- ilcrph EE3. VE-» 151-PHI Tkdin 
mini- ffPl® E*n» lteLIeIiI-j ii onlr II-H- 
fleiiE i-Mtnkl 1 own TTc»ir-E =r m-Ice *r 
I J Ti iiiyn-liCTt In L'. & p-pu:p- 

thint-i ITh*. B«oi SftT. -E. OnikrlO' 
Bl. ChlEken. 



itieXJ-^I; Fimlnk fillet EcmphLe. V to 
tnpEUTn buren «nlj. ] i 1 -- t» nt-i i mniiitf. 
hi'( i i:i. Ol .- 1 ■ I lo. emit. 



KADIQ StT* AMD &UTFLI E ft 



J[.C hCll'l IT Uj-lirr pkikdt '4 EOEA ltkn.pl 
roi onlT (n nrlnvi. tppipm! kppUrtnEi, 
i iin viIueL-Io f:to nretnlumi Eliib heei h>- 
Iwllnn .iri-evnn! M :r iLilv. sre hrure nod 
■iue leriL^n li dL'ft'erpTvi, Piir-elKP i*Eimp 
Sip In'. jlLH Bern IlLfi* IHVJ.. Lo. AnEPlE I. 

El iicjiu'a 

OaEiEC fur kl-9 lEtidpi. I pkf ■ klh ter Old 
U. 8. ITrd L'mr^dEriln plinipi mil -Fm-topE-i 
uiaJ beTore ]Hu. .Mo Tare-lcn ittmpi vir.L 
lirdnr- ]Miu. IL Loflt tiet fur i'I.I; Wkr 

enrelrwa with Pl-Iur-I nE Hm, inlrtlBri. 

motreei. on Ihem InroEmillon i-»tPkld trio. 
_ ' ll L. 



□Nt Tubn PhPrtwiTp "Kuref Elm- 
T ,rl=i iltice. Elinehor*. Itmi.iii:, 

E’-nniylTinlp 

tSKMflATIflKA]. 'TOflEt Tldlo." U.ftft. 
CitkloEur. ]o<. J-: r 1 1 TMker. Khuuokla. I'k. 



Sri IlIFF. E£j IlL.Ii EtllrKillLl ir. 14 r Mill I 
pintir hErKkln EiilirPfili *rd/- 3t. E. I'ufJi- 
Blktr E.lIie. [n-l. 



M ISV ELTI E 9. CUHI03, E“C. 



th- hltEXCH I sin -uraltr ihirkkce. flonuli- 
Lm: Tinre-iLljei. ii-jiJ bcnrirE-ii. Ct-lrkiro. 



H'lrfiE.fH.cljH; E.irgr (ntxlntf t) EkTldUk 
•rmerp rrf Ilk mil I .ml :li..recj. H.Itihiiiimi. 
LOS WHt ITnfl. Tew V W I I’ltl. 



lid OUUV Mind rt"lj“, itimpa. dr. 
Bronlon. Fkit-I-Tme. Conn. 



STAMP PULLECT9 ME 



III LTCCBED Simps, onli 3dr. dltMfli 

EnEtIMi. I'niH- 1T-J . K. H. 



k'HMIii — ip ■ Yr ir- |TL:1 0 H. ElllilE. TVs 
Hill itJlU fTEO 0 a:.-T-TT-rf:| WntLld EiLltfi 
rluiln In kiipPOTlJ kppllronLi Tllp Pied IPO 
tor ■■ 1 1 “ |3in|n|| jl I - .LiiiiTlijiL OPUtklniLlOP 
or M e-l jini'd rkla[<^rlnz k-wr S- ill', - - :h ■ L ■ I ■ : - 
Ini 1.1 PitLilLcI CrnLied BlkHni. Lpelu-llnx 
■ hiitp-nlh - 'Mlnry, mruiHlcjoekl I -Ed. kbriiLlU. 
ronEhcf o.|ih 1 1 Ti-ldies 0*«aiUi. N«*s- 
ToiiTidlEnd. Eilp^eii PiEgoin tear oir-fiel 
rmly nnn pr? tafEO dleblll HELiOm COii- 

gnf, IJopt. ?P. tfd--ith Aul., Nfw ynrk 



CEBAVEYAno MItLuh. Ue Taini or oo[- 

1-rLlori End LMproiill. ■! ;ime|:iiI ri.rr ill - : - . 
1J0 rm Iem rnnl i AppmiEli- Oipprr. tIB 

Weet TT. ]TidlJii^pr.1| E. InJ. 



TF,X ! I i Eorennlol pnrinwls. itin-.p til- 
kloEsnp f 2 .Mii. Oii'Tii r.:EE nl jii lofOOriLl, ] ]C_ 
jji 1 1 r C~ n n--ffl. ICil-aicEn. ^Iik. 

IilXH ProroEum U. oppcnrLl kpplJEknli. 
UntOln. btk'nn Upmi'^ns., 1 L.:iEir«tiHi 



PCAHL'K .Urn 1 11 Bml IrUnnl*. iierJliful 
crruFdij. "fliliri htfld" ilnuEL t.nJ irure 
Alaat-m^la tHonilp IeMiIIe-L Ln Llin e=t|.J:. 
iro Ih'ludE'l In oue ini; PkEket nr r * <nenr- 
rri sLiiiin I'l.mi AluUllai. O I-jP'J Ml jn. 

V -nrTii-| ■ llrlruh s|miI PdEhrli MoOoljr.-. ELE. 

AIL ttr Sc 1o kppnwkl kppliPknti. llLc Ll- 

ij rlTilfpA 13 ■ 1 4 frru 0 iUi EErll I'rJjr. ThTlfO 

tPddyl JlfillP BtkTP CP.. CUnpk SU3. Ht|m- 

lIeO, Nn Yetk. 



CM Il]^■FIC[AIC^T 5Hm H Epr Ujr, fill 
-i.in! Imi iKiludEnn Annte.10, Apdocra, 

FJurT*. flrknliih Mnrrreo, Hanjn, I.iIii-m i, 
7- 1:-= 1 1 1 c " . IflOifLi- Ijuc'.l III'... Srrli. VJeCfrik, 

ViEIku I'lllj I stlntr liird CO-EEC £011 n- 

LrLEi. ClklalHr nine oc*r t LO.Oft, Prtea eeiIji 
SC o cn uppEOiil ippllcanti. Iltn-Lriterl 11 1|* 
rrw. StiEEp I'! r-.m L : E i ! , am Olnd 3L. r 

FUFFt 50 V. 8.9 *: ftl pie So pmA- 

0 (i Yimt h uMi. Hyndmi-. ruins , 

IkUl.GAUlA ]4H Pllfmnl’ l^luiltnl LL- 
opltoed ind pdrtuio uti'ina. onlj S*c to ir- 
rroijl emmIIcimLh, KOmliiw. Bpi IIP, Cloto- 
Iknd. (kMo 



lull ]l9FFF1tyXT klirrliui il|api 9nnh 
inc ilUTEtenl roreLcn coonlTler. tnoludlnE 
Afrtek- .kill. Au-iijlld. Jjuroc-c. t-'.'-il In- 
dlor, *bo.. LOT aolj; tk F-et wLibi oooL 
order, pur ns'nnhlel tell i”z "lion 1 1o Mjso n 
Btkiop ColloeLlon Piapf*lr. r ' loiither wUti 
■ : i r |inrr 1 1 E nf ■ UiEiu , iiIppLIi-i anil liun- 
drtdi or lirrikirj. in wic. piek-tp, «u, 
fJiu-'M City CO., ItuOiO .Id, CF1 TisEO 

K-t.. Clnc1nni|L|. qoijp, 



»l» fkrlr lin-i-d si -t-A 



fSijAILijk PoIrlLd plTmalL pockol klMom. 
eptiuie-CTiil h e IK. 10 -.ore lleei-m tinm 
Bodlb. C4k lilELdl, ATelOk, Aala, Iti.-.iila, 
Sir. lh A.mitLil. lTc. . fir kc li? jp^muL jp- 
BllOiflCil. CrlemlilO flEitup Cn., lilt! I' I.Sml-r. 



1400 fnXRfk [ii To HPrro-kl uaniciMo 
■! Eikrnp CodtJiny, 3131 £lth 



CSKTi: lAnjclem coLrii ; I’ iloruld m ie.:ier- 
■ hi mlnei : CD Aledro. All be LCie vJLh igi- 
rwaji. ]AirLrr J i, tiM]| tOosi doth., loo An- 
nin, 



OXLY Se. 33 D-lfflEEnE iEiia.pi Inrldiltni 
teiipt JAttlkn trLidiplar plpnad eIiitide. 

in Lire; III. j! t)n.lL-d Klater leirle I rh n. 

romin-moTiElipp, rle.l ind 9* ikniJi. i» 
prv-Tlf and. llluitEktid prtnllj.1 kme tilth 
ii.'h ordET. CurLlB BLt^p. CiMj^any, Cplu_- 

MlEtt. ALalJ. 



ru»l>;£11 li rren-h OKonUi, JC. «*- 
ire i. 301 Fourth I lifili’.'. Itleh. 

ludL 



FHF3FI Fine let of iclieH ir'.-i L» kit 
;iM|iiii,il kppllranii -r::-!ln,. Llim ■■■nl - twiE- 

an N'K-nan Upjcusi tOD T.teJ'. ItatroJt. 
JtLehLpin. 



FBJCr" — Firir all dirrertnt flu j.e io.jii 
■Linipi IEpm BLm. Eeukda, Vatmuoli, a, 

wnrlfi 9-1 L'J frru Cn BMlirn-il appllr-Fnei 1 ■ 
evntni mtuMr rmloniETF. Uuz'iln BLitip 
Kor-iie. 1!Ii IiUEni an., Lin. Ao^iln, 
C-Jtfnmlk, 



HOSAMIFIQUK &ct. IP iipj'jctr I pfeloiELIi 
fir PJ 10 kppneoL kp#]loLAU. Kie-.! Ilii: SP. 
Itnuklyn, h. Y, 



FlLFim Alum, OimplalE |-t Pf AXPIOI 
to - -.pit trail re* Hj'-en kirprovLl kpplloknLi He 
Cm oorer ptOlkCA Ci'.uui BlaiOji Oft., flf t' 



tatl CI131c!!SY5f.lS S-ali ]kp. Ih-Jjlf Lund- 
Fvn. H-i it'emer. l'of.ETlon'n. OkJo. 



Ttt'C- CH d liana! I in climpa 10e 1o j:i|m', = l 
anpllearici. WHIErIL BlalOp Cnir^iry, lit 
W. iml, *nnpl»1' OaLif. 



Uh!>T ''ue eant khpro.ili In AnriErJco. 
F. 1 1 jiuL, HIT Bd- CHli BL, FliLlLddlplib. 



FicKBf v Si, ^ 00 c, tt.M MitJiE 

:..l i:.::. : -i hauuiei. ur 

i^traikL applIuiKi lOndlnt Ac poiLiji. 
h'rlipLIxIa ITw n'athim Isiamoco, CD] 10 1 . 



Tilb DIPDOliTTr 0«f Boptc'i 
'..J. — ~~ Heriiecni 

lei«. iitiplrt Uodo-l-lU' yacLpaJ J« 
r.-.. Mill. 



CilTI I L AD [A. Ulp tr IliikIi:, - I-j piilElt 
ItLlLlB HOBJlIlPUd. hiurtj3j 
Hues □ . Ii|ua Cjrruddj. EluiliLl. Kenfl, L". fl. « 
Err. . Ir Willi I lip ilxal -(I lliLi anil aupnii all. 
Fllirk H r a i . RCI PIO-IV Hrknfhw. III. 



IM LUFrCrtlKT KOunpl EigirEteii! i I oe- 
trr niuLlnuriL 10:. ILocLp Stamped. 1 Liley 

it’H-ltP^U - KLiiua— CO JLFEtenl I5o. feed 
Onken. O^P jflh ^e . , UnuAlrm y. V. 

IjKjUT'tr 111: Kiie CuLpel Pled or PIU- 
■ I! -e kLrmilEI Smalliil ilia? EahllbOf, 
BLiin jlriiiE.ll. EdP. . In hilt TElup pirkol ao 
Alirmnl lLld ;m life. I Vo I.'ulWie. I ltu 
aln Fa. 3 1 i.-T W'oit 1 Pit h L V™ York. 
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POPULAR MECHANICS ADVERTISING SECTION 



RAKE COINS 



CISC I'ri'fll and nltumt In colltfUnr old 
(litm. EtcmL ]!]£■ for Inn;? UluJisceJ coLn 
r.|ij|n F Ynu'll E:0 hIeLUHKiI ITLlfe 1L. hrn.l 
firr If rlRh< non. Is. Mil MeW. JiUlll'- 
mgl | fl , >h-hl IHilfl., DEffL 1'. J'lrt S'butlir 
Ota. LargCf! Itll* l'o]n I'l^ir Ha 11 1 - V. S. 

CILJ 1 ILL or> f T up. 1 1 |.-r 1 1 Vfldl pay ILUP.Un "i**r 
fSDI ilLmt. H. a. I tli; InD.DD In ]*l] l-RiEttf 

HebU TdcItEl IroL Jiiirtunl Big prEnv, 

mill! fur Ok 1 1 i jm fill 04. Srnd 4r Inr laiJhJ 
■join Odder. JJiy amo fa-nth unytlt ed rm. 
X me I ■ :-.jt ir < 0. E h (H. It. fort MurLli. Ttl. 

UNITED Hits*. I.irae HhE, 

I'Kiur. ihffp-i i iiL tiltkjtl ■ i n ■ L hp r i : 1 — ■ llil, 
r;<. TldrLcen d»ifi larEa tttup, JJ.D*. 

Bra nn r. C offin. Aueuhb. Milnr- 

rtUJHEU'tillATli'ti Oln^ uni : ln-alBI*>l : 
IP2fi Or>Ri.iB 1L.H. Jmi out. TUiS Onmiii 

f|..7fl. J'nila.F Eltra. Auilirimi ItliNT. 

IfttMlM , MUL 

A UEBICAN ]lu'"r rtLrrvt. r- ■Elrtciflir 

riiiprri, lui LIiiikiL taintd anil (ll|lH d Er. 

llh) Brit, U iHftT PLaplili^Io**; , 

].Vl>lAN P-ffl nr| ImitnS. ftdbB f- L Q . LJlt 

tllmft. Punn'. lllE'T'. ShtlhlTrlLlEL . M*. 

UNITED PI4EDS While ffWfl mil tnc^aln 
trlLlnj rrln* I ]Gfc , A ns. Ilm 4Bi. iluj- 

kcgt-E, fUlB. 

IT To Uu.H r.nli puld Tct mr'alii ItiiLInn 
lirn.| .mi! *a.Rl,- |ii" 1 1 1 -r h . RrmS diling 1 T 31 : 

iViin ■dmp. ']V r fprlngfl El'Ii M"- 

n.lltt CnLI'd Kt*Hl. fri^mn ruin.. If BE 
mnli.ll.. f'a Mi-agUC Ifc. JdenEtlll. COlCTI^» 

^prlnHi- . liriaaailn. 

SBffb |Ct b’nr fl ill iTrEL i'iL MfliP BUil 41(1- 

Iw or Wr |nr S- dlU-freM- Thayt# GdIb 

In. r.t FnMtiLriE. ]Dfl, 

J5, Tfl f.[-l KTei Dili! Tot m.) mlfit, 

ll.ilfV ipry i^EulIiIu. ['. r I i I I ■_ I j HIOOEr, 

(■tl POILEiL QrjlJ in rrM 1 ' Oir iLluaicaEtd 

min Tallin liinfl. (If?. (I'lftri.M T? d DT|rnj, 

■svt l.uy nnd isJL UnN fttrluiiijB, Bui Q, 

]j TtnV. Th- T. . 

T Ji I FFEILIiNTT Coin' . 11 l>(Sl* ihd iTri- 

|nj, J.lr. Ilrram.i'i, ll]£ arniE-riES. Blltt- 

uheo. 3lfer^jflnd. 



CAKEHAA AH& PHOTO SL’IPPLIEB 



rtl'jr K*al SJ-pUTE liimalA boo - . Ei am 
rtnily. SiakI (ur u ii« rorr^ «rr| n«D iwir- 
fJlrn. PUfk It O'ia-'ilA tlT4»f± WLllI Lt T«'IJ 

I. 1.1 lull. Bl fll.no. A OSil'rbi 3'ai-LiiiaO 
n i -■ 1 1 1 -... i - 1 1 f.d.J Ido. Id ChKlinD -'ll. f •' i * ' 

\ r r r II f^n.ElTian mlLli T .7. 3" Lini. 

fl»TiD. A SET Ht H-ll^ 

f-H.J Jfim □: W. 1 f_ Ylrlsr Imi >1 orirTjii.j 
1-iiiim. inuilE ulih lilli ir t'li TiD. A S^ix'Al 

II I-. L ll.'j l ErLd WLltl Tf -II r I i nL fii r A, 

or i AhIt (Iplir ifSLO f 1.0 YfSo- 

4 1 iBlIldt lA Ilfl.'Bl. Cfnlral CuaTn Cfl- r 

I I I ■ I Tll-ig, 230 B«UA WiLnih All?.. 

nungp. ml 

*N JciOimE fr«n raur r*mfri laiiciJ pr 
diinii.d. I....t« ci, ■[ mid Uudi Tifcr.B I" 
,1c. rnali.ll- T*liaL^;™{j5fjr LCBElId TOO 10 
mdkd DhOEDCTITlII lor niM*ailnH.i r ndfftpLpEEI. 
li.!-. .tE 4 .lt ■. TruUtllllOul 4EID1TU1. hull E™ ill 
NOnEDT. rliOl vlh'rr Ij'.u, 1 Ijl : J, i3 PT-IE4 
EllPD crropdliin ^l'rlld for EriT -Hii EikIii. 

llnlrttaaL PhiKiiphaiilidra ■ffirp.iml Ion, urrvl 

I ill. LP W tit :i:;ri| kl . Naii YiieB- 

IIEtIITIFIjI.T.Y lEnudidil SiT inldrue-nunt : 
Ftml LOe with: nEBdtLrr. I. lFrp.IT. 1470 frruad 

i ' nr>r. u T.n . N nr. l i'prtl. 

GEYCI^E ^riAluEUbo foMInf oiufri lm- 

MPEEd (rom J'4D40 Oln4T. iBl^ht IllrLum. 
Film a mill 4D.lpldO dEYtlOD^ni; 0=1*t III- 
nlu'lnd lllfj^r.L 1 aim: l-ii:P TlfTFEE-d. til'll 

I], ill) pniicjl.r. >ll*iTAdl UO.. 1IU2 AV^liud 

J. Hrr afel.- d. N. T. 

< 'P (ha Jiinif. El mini matrnr- 

I '.mo oh il:illj- Fred (!m iiLTnur, 33-ilnl ill . 

T-:t 3p. 

R H 1 r. L ^ llorolrvppil anil : H l'i-i.I |.rlnl. R'i:ir- 
iriLELil. plui Irrt Bilii-lv-li fPl-irmfmEPt #t- 
tri, 1 1 1 1 1 > ilt It L'pj I v . any iLlxr It eu.-h. 

TFEfTfr frt fi| Ilii U^ m nt, 11 1 , lln. Mtdnrj., Ih. 

1 l\il EFralp ni'pi 1 . i'.a iL-'Li'limr- I ■ T -rn- 
ijTfbiE. Dnt dollir (illon. Hempen Piltj 
I'n , l.jnr-y.EiT. Cjlir 

:: I ! i 'i" Tlirbllp f r tii 3min nil Oj.iuti, llil'.. 
Dirrinaiinc rlojE-un.. J'lim #iTlunr't 4P'I k 
EnloEdtroEnff on e-.:-c rordi for r.r.;. ruin. 
VrrvT lI jr T* rl oIhI k Ii.. Bhlpriwir an a, ]n :l 

rATtr.FUI. PMn nndahinp. Wlmla.alj 
ratalDE. EsctI InR i'h"1o icrrtEt. KftrJInd. 

] I II n:'H. 

SPECUU. Trill irTor: I '■ r ■. r - li : i i i | j i.i.v 

plaa rrEl A rrnlaj [vrlr.Ea M rnd. pk lt.au- 

I Iff] T |iw-h !nkmnm«4 70 rrnL>. SSrn.J for 
rncoLal liarEBLn lift. KpiTHko F " 1 1 I ■ . Flnbh- 
: 1 1 If l iiii.iianj.j I'lD Ill'll A i i j'.ui . Bi-uiuAt, 
V LrELnli. 



CAPH i ' J 1.1 l T .z Kood pnipihol. WrtF* Inr 
hil'irm a: i n:a. 1 1. lali-.. Beg I ltftil.ni 1 . 7V| I 

FCI.2IK lPrwLO|iM. 2 C-i lEJM Ot Edi'b. ME1- 
l|Tt nnil 4PlirEr|IH-1 Oir.T u:^. 2.'. rr7-lnEi 

Me. E-'Tll fN, UnlDKTl il lE. l[p. . 

TIL] A I ■ (llftT. Z^tfOllinp EDlL ic. E'llnlf 

3d Eictk Er4*(1Tut It-llAh fnlurRl uirnL J"l4. 
Young PhBlfl iScETltS. 4.1.1 j □trltll Bl., A I- 

lilTijr r 7:,_Y J 

VtfUH 1-|T-Tltt kirllk Phl^r. riilutMLil, 
Flu I-iT. I'll-. TEirur (ur rinirltE. ruin. 

Si ml lii'kl pnEal|va iliLir.j. Eu-x.y, A-UlTP. 

llUIEHt ]'' uL ■ I.IU.h HFi 5b jrllltf Id.!* . 

Dm Main Mi_ ] daft 

3(ATlF Miimy I-. pliftlugrajihy. Ltaln 

■ini- I cIt 4( home. Shirt irr Tull limn Srir 
lilan. NoLTilrf Elht Jr. lliKrunri uohtrtF- 
■ a I. 1 . Ainrrlran. m-bonl cM I'biiLuhruiihy, JjupL. 

-- l-IB. jn*L Hlrhl e k n .I'-t n uo. Uhtf imi 

HAVE T«u ■ emhii t Wrltt for fn* 
iinijAt nr nur hJg ir ■ e nU r. sId-w- Ip 4 Eimr 

hi maka lnELtr iil(4Uj4( ftllil tin IdOn.f, 
AmtTlrtn t'liiil-inaaohj, IH UamE-ia H'luht. 
□ .I4DE41. 17. Ml'l 



H07ICN PICTURES APfC iJU N □ 
tQUIl'MENT 



TFIi F4EECI Of mitfliE aionri! Rdvltr 
I nr nf>' I. mikhir EB4BBT. ill : BdERItnurBia 
Nd. 1LU doiEf i nil. ]tunk — '■ Etar Lt TJokt 

Y'uut Chn SEhilnri J’L-lurt I Tin. 

l'iiimi p |nma||r umrraL 1 : :::i 122. iO I 4'Ui 
rL Frto ti'liiED. mollir drLTEB pcTiiwLir-, brjikl 

MfW r (ISSBj : i u ■ -. lull.' IitlTV i J l ii,:I|.t- I 
U'-irn. cairoro. F:],l Efni, ILii-Dt Fiiut 1 L 
■SiH; ritilodEdpD riM'lt'l molor htJtb it-oi- 
JirtOT. par(rrE niOdllJiad, |IT.r>0: Yldor An I- 
MiLhipllE'Tt EOmm. I0B"|| pm-jarEiir ahiL j::i 
III I lire 1 . ME IJuO.OO, Eomnlole I r-Tr pi 
SlOli.IOF Err in Htiibm rh-fvaB film ai «(l 
pr Jrtj. F ■:- n ■ I De Ln iIimp-l Tor r>ur anf.nr. 
ILi'i Jlirpa|afTam 2l0. -CdTETfl ISEMBl, 

Claim. , hi I'll rimni -in-L EtsE in.it. Sih-. 
Cair.m S'n:r |iprrj B I TO tVrdE SlddlFOP SI.. 

ChtflEBL 111 . 

J1.3W Ton OrtElTIll plirduilay .L-:ty. 
i hir palp. JriiarLiftEnE tBlJioirn i enllior'i 

Oral ElnjT Tor 4k4ftt IRnunL. hVi Tallaft 
n. .■ r lul:E UM'I lubmLL 1o iui.lkm pLiflri r 
I ilk! nr -plciujai. Iltlr, | SiruLtii Ln Lilt 
htoEi of mMlon pkiurn ln'l"aEnr tto know 
nri>Jr«Tllon rwVTfmrccL. h^ljhLUhnL HIT. 
t'EbE hddhltl ( nl'rrrpi Bttpirar. H'iirr:.any. 
1'jfl JltjL-f [IMe. . YVEfiern mil BJom YlMd. 

EEi.lE.L'a ni^k ( ~a li E. 

Sift V I H PIiHuj* rkinrru 1 i. id, fOuiEi EDr 
tt.P\ ] I'n T lllrq Sr ifa. Art Id-. Fna iiirm- 
litTillT.. Round Ellrat LLUriTT. raiji^n. 
•M un II _n in I I J_](..Epm JM. N. T. i 1 . 

(Jfrrt Eluili 11.00 02 ra-ELLr. ].LiLl Of. 
H.in'inaTi PU m Unnlra. Albany, !\~. Y_ 

HH/iErpM -uir n' il I, v 

AtHiaa. ]4Bim r K.OO. 100 EL camE.!?. fcl.OO. 
1 >J 1 1 1 1 If, rtrl 1 . Uhinra, 1 E . hf. N i'-* 1 pnhjnnii 

1VM. >rirolslDT_Fllins. Clrrlnhi I L 



]jKAIItN Motion pErlurt (hnjlrv builnrir. 

I'aljlru. Tln:itrii Ir.llEilEt. hilmlta. N. Y, 
VloVJH 1’ail.rra.. 2 lllll r pi OI'N IOrd . +L 4 . 
So^'l-liOUEhl-flirliancr.l (lo 1 pul thine UITItI, 
LtiU Be. FHrlOLl, P. Cl ]Sdi "M 0 - 1 M,. At- 
Janl j , V.f. 

FElHB hnmm ElaSSuln lliLb. Ithiil YEtilti, 

hoi_0S, Ul+l'in, F'ETJq. 

FELYfft. ] p m jrrEnrp, fsiamo tw 
Matt. Ill'll f. Itt Ofrl ftlf. M M. 

iniEHJQT.H. LLM iml lunnllr-F. In I ; Inc 
In .ml : Pal -A.kllirt liiKHin'h.T lOr. El mil,'. 
Film Srrrlrf, ]tt* A. Jimalrj Ti-rif Tori. 

]» FT.. JAM'Ul^'iLTiTirr Hlmj. 1 1 .Or.. 
Fl'iuI .ILlic for Me oiidlofue itiJ uadhlt 
.n_rrrir fillni. lla.LLn FUlu., f]ulabliuFR r 111. 



TH ACE AND UECHNIDAL SCHOOLS 



]jT].llLN A I r:.ili- I lia-L'a In ikmiEd-l Sink' 
ninjllrJLnr. floihe. prt..|-r nn.i 1 1 ., I jrno- 
TiLlnE. YVi.it T,r oaiaLoiiue. ‘Dua.lan, 1 Vf. 

rrlrltlnn, Cllirapio. 



BUSIAESS OPPORTUNITIES 



3 1 1 . .I h.'T' I ! A" Ihililaf rlt. Iifftr I ii'lm'l rlim. 
run u oppETTlnanKy lo Mict ■ huibniai. tf 
iIiuLt inU. i jdjulurELii iin .rE lEOuil., iii'.r" 
|]oi. roiittnlrs. rlo . Ir. l'lp frr -ind msdih 
Ini II Al Inn. 2 c macETlal inukri irtlxlE*. 

kih.ki'r rimiliEt fUrnl-linl Eeit pprpil hrn-fad- 

I Icm. Srsiu irvTEflmrul brlnRi Mi raoir^ 
HJiilo (he ti Bali. lDvt'iirlrbJ iodlEi arc ncbOril 
jrrf llilp | Inn marL. I jio drinaanl Sr.lnrr J tbnp 
ic-ifclel miLlrJ fTtc. riiKEi [n'luitrlrn. 
DtpE. A. loFl YVj.'L Ihsluii AiaBaE. r 1 < 

Yurt 

a;cp Inin htt-.InL'ip Jorl oum lf. !*at TltYidfa'l 
All. HIP IMA 



KlECIeiCaL TEftnUlani nrded mi 

[imp L hj T I r.niLv-v.i. rlH kriidt- .Lia^JI tptt* - 

■PomlEnrc raiTrt BLIrerllnn ’hjcIiJ-'fi'It illon- 
[ML Italic L'JlVI J ll'dt. I III. llBbllE Ullllrb-i, 

1 1 h 1 1 1 . * . 1 1 .a - 1 r i - - I In -ry. rnnpl rtrly ron'ml, l.ali- 
Briicrry npEJlucnLar iDpanrui leracnlor. 
rrain.l armi'r, i-Dfukm.rrJil Ini rrl.lt. rcurau. 

Rtrulir ir-l.w rourfE — ipt'ljl So flu flE- 

pf'H.i.n prill' ■■OidiiIl'IB flD.fiEl. TWImj nl. jiay- 
MicTil |.|. in for irhlE-iL mil ivr.ii. ]Ju<il> 

I n = r,.r t|h a I lmiE!-.iiy. F.-i-EE HiaiEli 27 l|i til . 

].j;:rn|n, NchO- 

IiiyLTb Aliz'.lo srltLiir.c EiuhIi. iworrO 
lulu iiraE. 1 ., lit liru • '.til mi pOV IKI113. Ti k 1 '... 
alD<fj finlfb. tiualj Afar pDlltlitJ TtiEh-lE. 
Krla .juli'll j. Ilur pnifjral laoJil maLI Of 

(f ii h rj hlpfrilD MetpuSi. fullo'ih roe owfl- 

E;ia.. truL'j. H.EUl L, im riling HtdlBfl UnOEE- 
ml fan ,l'.| 1 -?.l * pirili ar. 1 rhaatly, hpml 
■Dine for LLtuitrUcil ILLcnLarc. i. r .J mirb.lt. 
Iai::j rmijror ill 11 nlLli iLmCiuup lurw Lh lira 

■nd ItubbcHlo ii'rplc. AJdrcsj Li/.'cl. in- 

allLul. 4 , fiilfllnE. SElth. 

TIE O A lurr irftn Puj Blrhkngt uTn ■ 1>P- 
r-iirluullln. for on FmlEWililoof ipnallEuliln 

hiiilnt.a nMiiu(Brumng Auicrteui'lEBOe TbrL 

if J.1111 liaLH m. taflj h 1 1 a i - r li 11. a la 4 - warh- 

.li.-h nnJ bed .1 n a- : t . 1 l ■ : In lova nn.l nn-. r:i|tj 

y mu rill WlEll a alual] ftuLla/ Llajt hi Lhld 

pup Jinn FtilctV. In inLIf bf liird tL™«i. c 4 - 

f.-ra uli Lt'viiLlOliul thlirrt hi Elit flt'-l CLill. 
Per (roa BttrkO Rod dpf ormil Ion a|i|il/ lijf 
nirliJne lo AiftElron Tuv Fitlianct r 41 Eiatt 

I2ml L-lIrmL. Esau. Turk . 

MaIlV Ifljf miiirf watkly a( limift- Pid- 

1 1 ■ ■ j 3 a r a nr ; 1 ■ RtcrTi'ljJi .on [.larrt ] :i 

>: 1 ]LN lo Ki irto'a ly nr more *ronim 

iDUhlirLiifdi Ln T LMr I flldr Of ilicil. IILd. 
IrirM loollfL f ri'r lai'nnn J. 1 'i -Jir.an 11 J11- 
il UHflfd. Ltd. IltpL f"T. TDIOIILD. (Efi. 
MAKE Vpur DV4D. pcniluiLj. hir.plnr igEnci 

1 m r- 1 If 'I'n: la-f irLLtli'4, adaii, tJEEacLd. 

syd fumlili frcTTEh Ipr. Vflupiiio liony rrro. 
S'sCbmiL .UflrnLlfic P.hI^euLh'Ibi, ESuD TV. 

FipiJ. ntfhmml. Tb. 

FUR C't*T ptonsDlfn honilbocfr. An 4ft 

■liL-jKf fnt Jl ta|ihLi l-rvEL-kn-ri. ,J Ka-n J |] lo 

Am . r .-T lifoninl. Cul ( hinjE. S. J. 

ALT 43 ArmilLra TtitlndlnR. J-Mra if 
Iranr. M-uli ia, h Ii n an. I (niLEUELlulia Par- 
nltAari, Tk'rlln ("r nartirulan. E.iD«tJo 
Ni liv. lim 203, YYgpt ] 'A lm. IH wh. t H. .. 

3 YLAllD JnLUiU VVmblLl rtlMlfLni tdlOEl 
|T| rueu. UTihol .IflT. rEr. Frat lunktrL rx- 
plftlna. AllmrntiEa LaUDrgtDrLci. Boi 14 . A> 

I I an iUtj I'alif. 

PBOFETri (In yacj am pocdi. 3 !ukt. lEll 

l>.'n. yrnrarir. fr'iirnmti ■ . .all ■ ittrtEa. tridi. 

v-ilaidlt tnrormiLI '31 rrtr. (rl^ion 13 »mF"k 

1 7 Ml'l No. Rarlnt. Cliinci. 

it.iiin.'iNfl-riiif ppEir Duim. rb.'Moe 

rnRim ilrl-1-1. Trriu — Erbal. IltflLh-K. I'aJuL 
KoriT richaTUEt. Flora - 11 PJ 4 . Treof. (Hilo 
HCiTEFU IVlIh irrar omi nroiluctp. Mohr- 

trfl tliEOi. FfTtfuliB, prdttaatB. BnalyrEdL 
Pill Inf Tr«. IS. Tllialy Co,. Wijh.|ni(Eia. 

1 1 n 

YEliN Til huy 4u:1 £OpL FlOfElCLCC unntr- 
tiiirv, Ipr Iran ' Tlulil TtiEShfi" Etlla LlL 
NciLh AmtrLrjn aicllncn. M.iU-lt Aihloml 

Rlnrk. f!lilrf pl 

1 1411 . E IVi.TiIri hiri-n.a, EBinilm, h:lrk 
rhlil.. Jla'iir rpininrn'lil arariCi. J L £ 41 , 
Rc-rfC'jatf', Hg gi. -i' , lini|e-- TfXfca. 

RfiiE.L Ry :mi 1 E — !ir* hit itlltPE mtr- 
thar-EI-a, i.riu'.ara i.pplii.!. VtjEt r HuptrldE 
>p'> iJLIlr-k Sprlnuh-rlJ. t'l. 

'•Ri FtturFlL/' Alliance. Uhl*. pHoIf mi 

wlnnnr.. Subk-rrLIirl- iL-purl. 1 LD.G 44 flOlfi 

ont: lnoiicr tti.wO frun thraa. Eirna-lji . 
(nor IdonEha imlT 2 io, 

ENDEPENireST 33 uilnttl, JIH.M bun 
roniilrto rnkjldoo (nr Tr-lfrrlLng bati-^Ta 1 
hlorTk lUd 0 BOKl HIE mnnoj iflHrr. Wrllf 
I lii ii Cf.mijiauy. 2 Lm l.ufj/LCtL- Be. , New 
Y orlt. 

111 T.r.F ILUf. 3 tl If Ind ! — I'Ofl Mr ™,jf|rj I 
1 111 r - 1 IruLh Llil . I ur'. Ih'JiL ir.i'. KmIIiI Cut CUT 
('ILUIMO CrifHl linih, '■Fiyrlimu ip Itull- 
fri.jik" A HI tr Leu Boll Roe InUutlTl<d. L 12 JI. 
irrrii.mE 1 1 A In 

IKHjrr Pit K#l] ranlr-t iltug Uiurrlian- 
1! Hr E'nr luiLpli.-.. P.irlkiTT. nnd IhiLtik- 
LL*ni. nr.^ |I.W, lAB P.-udjuLCa LAk . In- 
ilLifiipalld. Inil. 

T'N'BJJPLD YBli F lEf.'t (OU dO El iblULyT 
14 I | - C lid: TZo Ir.THEmunL ]Iulii Lth.ru - 

LnYl'.-i. KuMPnfl, III, 

STCLP hYIalilne you T.'trc zUOl 5 <eixJ tS. 4 (i 
Err Imik if 1.} way! I.' make InCII-'T. A. 
Joimdon. *jhl At 1 inlLnr, Inrarlmm, M Irli. 

WHULiJN ■'■l-li •- 1 rr-J ■ I wiinx'i, hL'jriy IihIC 

ml II Inn u-ckkl, InctTDIJC Jeeji ..IQPTKJ-'. 

CindittilK. 
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UTKAUY InromE feani dEiEwd kPln- n*: 
Jnj«rnH|ijn| St IntWMttW'lJ Agemy r FIlL- 

rinnill. 

VL'HOhKK.l LH r='i:jl Of EUntly did. *011 
inkle., l+\ Uniid * OKnnmT, Wirehun., 



HC.VHTMl’CTr riBLwLE ]L> ?Fi *r,-»c5rLhl*r. 
Herr AutnmM-ir: Ptm .ilirn... CtH Ijimliln. 

ULI&m. . 

Bid 3[HK!T. ii|il IiiiH*iL l*nillikU[LM. (in- 
,-n.lnl any ; 1 1 ■ r L- . [>t LiBnulnf. leiltimalA 

IIkhI. _«I (a it den. _ HirtfnnL Own- 

JilWr-Cshnilil maner -ukl"* pppeetu- 
IlSLJ. A II- e. d.fTp.'RlL. Ptrll' Jr lylapppji. 

iLlrala. T3n* '.A- (Hi, ft im fTfL Ih. _MJi I. 

HOIf t’W-O-RK— in New r*one:r miking 

p l'i n ■. f n - .! 1" 3 - r . 1 1 .1 ■ r . ' 1 1 1 r . 1 1 1 1 ■. 1 1 . 

rm i: Hooka null n - ■ ■- r I. ualbcad. FiAinn 
k L- r d l I u I r -J . ' HerilU. 3V 3- llii-i ly 

HfPHt, KithtII jn r 'if. T. 



SOUKS On * iruL nrLccy pr prmleal 
a o bleep*. FtiuE Tee our Tree ciloini: " ■* liiL- 
S | nq IxtCHI, '* tSnprrilhang Pltr G.GOO II ETerma 
booka. E'pi'UUe Mechanic: Fria-p- ffD K- On. 
EarLta fl(„ CkhagA 

Y<Jf Am vspplr.l in euJlrOT B.lEinfS El 
h»nr. FnSUUt bnalntst Dial Inn auLdipaEta, 
LabLcwaru, Tit. TS'rlE* HpjflilSue. Filler. 13 T. 
Mdilpq, 1*4 



JlAEij Orfter tfs™ rtnra. T-rt “* lUcp-ly 

hue drur non tiinU I'lMr.idtk" e't-; 

iLi.-nj ipp-nr iaL*d. jtL-’L-'in Drug ti'jrc. 

Thi -tnkTUk. Sl'ia. 

JIASctfA-LTUHR— Sell your trmn hnrrr- 
LLti- txiijei*. euieSJei. i-"iui. pertumE-p. Edn. 
}■»• ImpAL-L Tbuwuy LBlronLiirLca, 1 6 "3 W. 
■jtsth 3. tialnm 

HILT Alonrr 44 tint;* Tdjtlrpi auto parR. 
EtrkvI'H. . BllEHEI, ihjlld'ljl :■ . P-H IPEY JULh 
odj ■■j-rrlm'4 ujiMLiaiiiry IhilllLi f DriiLplpEil. 

Ounmelol Co. . Ate. N. INetkLur. III. 



KTA1IT Lillie liiidlneri i-yil.d:. Kterr- 

EIMmi fknluiirrj. N.r nnwlloj. 

FH.DF1 H r:ail'r]j. New Ynrk. 

A3LTIF TRIAL MafW* iinllkr; floor Ins;. 

! "a £ I r:: ■! |ana rm rr pipy iiranl =7 rbnranE flnpiEldig 
Vf Indi ihJ:k. llTfnnur. i'l «ilnn, Jaw 

I'rnaiiiL-j.ljL uJl.Liiq. nm.lLl'j plttler paniET- 

tk«h« JrrnrrtJunj. a^rilnn (iiTplium. itiiii- 
i,r L '. Hetlble niuhli. DinkuLtti and. IIIlktIte.- 
I Itna fn □. E^hiJi. ^1 Lhlcr, h_l -immI . TT If. 

TAA ythMIT Ukklnij pEi-riEp I* I LI h±l|i IlhJ 
jirrl k huibnEdf v:iir c.-ra. IA'cTLe Jl rai* 
Uhner.kl, MA X. rtriLnl Art. 

I EEKIlJ r.l]j ^!i|iEK rumbhek mkliUfivL-T- 
■IniT rpriMil.n ™|th rnr=p|ElH WYirklPB i) 1 r(r- 
Ekna. RfJjil-k SndliJdui.1 unlH. fhiJEri 

jr.'iA T iller- Ebr. Vanllrrilrr., dT£| TjEi'iurt, 

ITlklEH 

HAl^'Cjf'AEm’Ee niLpliE'l Rllsl fcdilSA 
Imii.lTrl !k-,nr.'lLT. LHU-S2 E.m-:.-.! . Jurjlii, 
Kkrf ¥dtk. 



I'OPi lOITFf 31 a -iii - r ■ — OrltpeEl e — i 'kr^'t- 
TTITD. l-nnc KkkLni. LtlGt Jl Id!, at, K|il!nd' 
Held. OhL.], 

JL]AK>; J'lUiIUiLi JdLrkir. TraEril rarmn- 
IlkLiJng firri OrjiiFkkU La.tKrnl«CT. 
nilunrU|T|l|r. Ill InnLl. 



START ]»3n Rlehcl Mal.h:^ itn-rkkiEuI 

I'nO.' l.-: frpii JJUjlknlEL-d t: : :r: n FCfr TH ■ 

rhlnm r4i.Mil. ]‘rcnii B r^il JPKkllld «EJ 
kTAet; AVillE i' ll. nildUEi: PuLL-ti-|il.lLtr ; 
(UlkLlkr; Tl-ry An.:l-fcmk; |ilF3i ilrerilTl 
nmkltui. ill l:nEj. C« mr ;:r>ib miE’i-LElled 
(Ecd muliEriirjr ulTrt. Mulpr. ChnnillE. 
I'-tfllt L'. 'Tannin, TlArtlU. 

Al.lHE ArEEllrikl. mkrh|f, eplPTPe] gl tfi J 
■ Jlli r bn I h= 11 ... 1 1 1 ^ r ; rall'Ef UmnnT. fi'Pkl- 
Iim. Esi'lfkDiM i>«kE^rti. Ayiyn. uheiiidneiu 
r|4r(1. iMkPEn+lTE. ArEIIEddr. EHmdli W'5di 

swrEE cencM mslhnni. A murine 

JuliM Jl. Piyri. Eli Chpnd4 VLhLa I i ■ Itf, 
Jjii Abyrlai, rinllE. 

ORATtTKIta! UrlnrJMfk; iMbt, <hE4p±3lJ 

irn ianik. CPlAnLil Ch«r''T L'i.. Mfii -i inn • 
lun. Lk L 



RHKIIIOAL. >rLIL TurnSah r'nnulis 

±Hll itkdk ** ft* li. AIL Ijnti. Ltfu Ieei. 

L ‘ ]„ I 'iif r3.|rj4. Ph. B.. -"TR 1 1 r 1 1 : Al* la 

4<yrkruEELj k. YT 



mVEHTlUATB rnf TililPR— ■ rrrtkW* 
JhituxtiT, Jirw bMAE “Thr Frn. LdAUILEF," 1 

IIT Vt. I,'. }]4Pnark. EOtntllnk |ni| jIjiMLnlt. 

<!‘af iilmia rf h ±L'if. L. I'jf-tra tett luLtiE de- 
Ttk'i.Lbf nci Kiel ti nlnnj lT edijCnierlng 
pnnih, iK'nJalrjtlsn, ErnT TfPder nnr| Bl iTPrif. 

Regime oLher Ur rot> I (lefLrLctlly,. >.L>: 1T>* 

rrily J.q t . i nr* mrilnniJral TftPrr. |“rlr4 
Ri P(. KrnE ■i.L-f.-hriT? flltMP.LO UROn Ter r lilt 

PI prlnj Pr C.O.l?. In t. a. Mii- 

■ h^nltn l*ieii, Itoudi HI, Sl>i K Oriiirle l'i , 

Chirks* 



RiH E H I BT H V 



OAYAMtf E.l.i Irz R.iiOS ehFHuJnli; l.jno 
irjMWlUr li pkf. KM LliE-.LT 4 ELbni >riU TdE 
Gftb. BkERkLn lilt l&e. Litmnriarj iliEprlkli 

Ckj.. d : i m H . _ T I * l , c ! I ■ d r *. r l- 

rETUlEi'.IALH-. LlhdlkLMy El7C*4Te iinl 
ITlMkrtlPf Ckl.ll.K IT. lllDlllTliaE Sil|l|.|r 
Cfl.. 1LT G H E . HUM Ah- lUrlunkr , T. 

[' II kill | f:!l I, KiperlPiii'nlin' UiniUiuik. IiUIL- 
dEf.li ef tirerLnenLe. LILu‘-lrii'^-:. niL. ptHL- 
□ *ti|. Hi|;.TLir.riiL IniiklnL I V-. llln IllCfel 

■ jiil':.: H 1 :. EJ'inra. L'liepiJriil On., lit ail- 
1 "E. I'pt.-ni. 



F-UTr SRI LA'S A TiO- TRADE CECRCTS 



AKTTH E5fO AnHS'Wl. OEmLril MiuirlLi- 
llrni, LinrciiiJ, liiaiiufii'ldJ lui |il ml! UUPr- 
kllktJ F[|f rr^.p; | pltrMpi. rknsknJAB (dr- 
luiiLia. Knikl I Investment. Five Iht Ut|ep. 
Ajirli LiiL iJhiintbli. 3 MdllHiapEdLi. J nil. _ 
jlTLAJSTE.AJ'i rerinuks mtHlnte h>VIii-i 
qillllly — inzili'ri Ealy iirlAEd. TatiC SrfLIEne ; ■ r ' ■ 
13merl inifjtsri .1 fhpnJiLi. TneiiLr 
j tin 4i|iLrLtnEii. AllunLEkn LEtKkiTh Lah- 

■ TlliTfT - um HurllJ, tlltaklanil. 

' V.HnMLhLILIr'rrL TTeldllH and PftKlCJ HUT 
fCTillUlkJ unrke m numpniup idcLb.Il Alid 

Lidding !dj|i"Uh l rprinuLi s jndy I - mnn'. 

Tf-iipEHilllLni, marking *ldpB_ fldlildTfl kl Lfl - 
ir.ln.jm. rrHJueLI-m rnels nullillilA IAAli^. 
lindL Ji nil eieli. Am.nl Ll.l>l[*l«Y. tiro 
D'ril't.lir W, P-InnLn-at, lliz.iila. 

' (Sir.lJtANTJJEJ) FLBUHJkpr-TEddb IPTTftS— 
JTjlllCTl BMlLTlj. HjtklUKUP (rm. Tilllllitclkl 

l_n.i Itute. A -A. IS' ei rton. Mi k. 

fCmME'leAli. JEuilneL" pl^ l.lLclkLLPb 

frtE. Beir«t. JA1. N. Kw lrr. J 'll' Ei Ei 

Xli.M Mpnty iT4iil n i IiullvcIipbiI Jnriudlid 

one ddllt r . l ik elL'e. JiPkcinin. t «pl 

J.nw "iTJH-HL lrLS. FarLp, IE*dA 

in-ebi* Jn Dr. Itriun'i. UtAk nT rprpiulaj — 
ASA pilkl. l-rii-c. 1 1 1 ■ ■ T tZ'jfl i ! I 1L.3U. OlLlrlP 
rnlllllkllH rjr. , a Jli.ijr, Jlnil, tPrnt. S.3. 
Nan S'nrk. 

HL-C'JJEED HS'lLh TPir dRn I'nhlUtEl. Flafcp- 
4 p|| LIiitzi t'zrniu Ili, |iriVBkL>. AliklViETw 

iiidilni Tree. U. TiiaDy C*. SI/aihkngLuA, 

p. l :. 

J"LV|; Sisielt CHmulir rnm-jiic, "Funz-j- 
I-jlimi- 1 ' *n'L tlceriiiuH 15c. II juJd IkrrJtp, 

PLrlirnnljvl Ilk. | II . 

III:. l J ruL:! I'i.L zcljlng |'hi- jip. l , frMD 

superkr runnulu. ntw Ipn' nrR"5. >11™?!*- 

Tln rnd TS'drke. T-Sd-Ll. ¥11 _ 

NESVIWT DuiT4n(prU fpnnplit. TilaVnJJ 
(n-B. Id Ilia 11(1 fJliEdlkt, LEdP No. IkPlPP. 

Ijli^im. 

LSEE'HilYEIJ FKrartH. rndhlduil rtnlr*. 
(Ihmltlt Ktidanzk I. ji. al i ■ lnriri,. Uj DJglilheJ 

A l nt. U ' - 3 : n I mt . K. T. 

TKJTTty FittiduIil k*nC7.L— fUkrtnttnL 
CiLiI.r Eeee. atJnjteeil ijiMriiory. M- 

jnarilBTl lie, ill. 

I LOO FEI.J-iCT J'.jnilUsiJ. JUiMl 3i:n.|T4rMrT 
nff rf . fm ina Irr.Lla TdE CMfrillELr; VnrLh 
nt, V'.IlbLL* aril Ind ijiteiid. *11 TiEe* 
SLE.1I> IITlnUi klf.irl »F nArrlL hllllkf, Chrui. 
iat, irnfFl 11 . Ti.ii.n i. npildd. 

^r.lUE Tnnr urn urtuhirEi, I^J^Ip:o^l■ *gnnii 
TAkraEir. TdlleL lilltli: mu. EIlrielT. iVp 
urn Nli *L*rj,iJpJnfi. V*lui>a!e took Tret. 
N-Ilnna.l ^rarrJdllc TalinraliirLea, IdUuhY. 
Itre*J. niEhmMiJi Ye. 

l.fl rORMVl.S!'- flnA lib* iUnalEkLCil EJt- 

il:e inr. Ideil IkinTt Fb-jp. Turk PLlrtj*. _TLT 
FDItMULAF. All ULltAP. Idpjrantrtd. CH- 
athn ipa. kriiilrn, 31. PiikTldre. ILL 



AC ENTS- WANTED 



Jl'rcT TtECertefl. A pe-i*- nrter TdlllnA pl+n 
LhlT. lliLVa Llir Cist I'T A Aji :l In'.- .In'lil 
4I|'E®'* OTETTiinn T^rpi Mth- napnEh. Ikl*4i*i 
iiiziioy in kb'C.I Tat mnm ImnDTlint iwees- 
[Lller. 1 1 r i Lnliirn dll lcj ninliL Ab- uad 
r, inU*Ft" i>UUL U. CUT U. IK II nEl'kMJt 
raLinc. STzii n ■llkcl uL <a:<4 tu lutf Ju -e 
Mil. jrRlullii:.ai 7 hi-n lihp* In. kAHLrR-la.il Err- 
tlLwJEi. [ft rampetEliu. Nn ulei teiJsL- 
■ hre. Nn vL^chjrbi-H ncvaaxry La inapr 3l|0T* 
prnllL. Wrllq qul^k, JtrnprfTiT i |i|i' I nil , 

Rra :. A. F. liL? Vm ll-ren Ft.. fTd rigp. 

In El'S 1'EUflT BELllng UEikn'E. du lUt. 
hall lirarlnE !i*l J r nalli z-.imiIiIh II::. ■_ 11« iTf 

f .l.rrnietn h'.'Ti. J'- .e 3rti.lli. DelEc il.lr., 

Slil :■!* Ek ruin. Harry V, Tbrjlci, 3AA Ea-llt 
Aim'-, y: lm M ii-na uvre. ttic. ^ __ 

P TO KTnniTi iTmlylui Ini Half m iuId- 

mnlltlET KldlPFl tl. in: Lolif. ufl KTle-l. 

eelett. gnld. lLkc hand hiknieA Nd 

Hflpfr.rma. Fel-b Efninkfa, "halep. 11 IflST 
SVLlTilBKlOn. Ihl'ttB. Hill. 

jEQEMSl ,'i 1 L heiBlIEuE ehrtfnlum nlatej 
inLcniubjII* tip pj-lL.nl t-im. li.WA.pnp v»e.' 
rte|5. ( pet UEY, lelL ASc ff|n, ] VI RanErd 
r! L P L Pi. New TMt 



in» ElAPilAENS— ■DndenelL rtCTEd. Men': 
t-aLrazeaLa iTr, I nijr ■ Llilrtx -.‘-c, rlibl-±cn'4 

hltWTieri jp. lidL’d' ram® hpft 1-k. men'f 
lilil* DC. FEi'h nUlagUA. JniiUer^, jlluT 11 
Jjr,_ 1 1 " r tr-„ _T !.h ItP-it, 

V h t f! Lh*r*L'3TH Ili-v-rilileip many zi'jnLt- 

mRklm pirn s. EkIEnrL Rj I J Jf. Jaerltr. 

Ilhlram. 

MVA-UAT ShlEEd. New UK lellET. 
Tlhpr>' man 1 1 1 1 y a . J aaL iiLli li. flat Lit «l 

:h h Jii kr dni'ir ;'>idti>il£. l]q[Tmp.Ti. US 

At*. A, New Turk. K„ V. 

3 LIKE JE.rev. tidleet (5. teto i-3. T'-'-'.h 
rjui.-L at. I nip I'lill.ar par nianl-. ''kardl CliDcr 1 

lire p.jl Irii 1 '. w'tKe ihe FJdeMlj Mnlgal 

HjriEdl A iaiyzLitlPd. HatkC mL D L 

ALRiNTF — ABJIlBf leller. I'll pinllba. 
FTeiLbl* aLcvl ruled- ILL* HAD rKnller 

T: ItT its*. Hamnk u.p uaib llivra.i..iE. 

Tlie fr fn . Fil. :iJJ I'nlor. seiu i Tf. k S' . 

FIRitt Ni r '^leF tdl'C I'PIt. I’rpiln'-l rn f- 
pnrtciL hy 4ii ji-jf-a mirkEtlnn EineTlenre 
I Tnlil a '.Ip |[n»»kr. lly-luni L.:1 illz.Il-jL LJa. , 

ItUdiHl. I Hi I d. 

IfFLEdn LLkE- lux. cikn. hli nrviHlt nwpl- 
Llp, Invf lamkdry aaap Ajiai, [KEtumEd 

eldthr* InitLiiElT “hen ■■’hbrnf- i-.-.cr.-. 

L4 ■ eiiie-j . tie. Eirn.Et LAlteralarLEd. Lrn- 
liriBhk , Id. T, 

■PEKRIJdHbj All nihlnir fruLL 1*1 unrirll. 
SElIJne Ike FUd-flEe. p»ln Eur 

IV: FiJUi'ld p_Uzl pMlr.jJd LDC. NitllKll 

Flna* Flciinr* ill , IHE. Ta iula , 3En 

ffFW Tr*3ism*T*nt hl^iblhp bate iLpna, if. 
RridLId JV. ctein un Turn' lircL Ah. 

Ijj'i R *. Itreaifaay. yew Tark. 

Ft'Oi'-LJED SYJUi )"uuE &*& riEfJbilF. Mike- 
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HOil 10 Ol'LElD I | d i li'iiL amt hwml uT In* 
TFrifiiiii— or itiid dnKtno or Timleo (nr a±- 
■iiijnpLlnn. AlllUh A Miller. i'Gtnvl Allw- 
nw]. | :h-.\ Wmbt^rth Li a 11.11 at. Rui York;: 
1u_ E irio D uLlili nK. Wo (hi 1 1 k l «i r I). Q. 

rATHKB: partmil i(cr.lro o: 

Inirr-L tAI. ltLlllh Nuivh. PlIynL I.A'-LTeVi 

JlM-P at . TVpililin iLWL D. C. ^ 

rATEKtS OlOEll LJlul rnLJ lllTP llTEE- 

romiHtt-JoL nn’JiiiLMi lei, VVr|tv i lOIhuIu 

Ipt J n tonUElod n hiT to prwtrf nnii "r«- 
onl at Iht^-Iot"' f^™. tirLiyi aid ^linodra 

uiD Id T'lli-nL I l-rcr-:. I"lnr' v nrr .V <* .Irl- ii, 

■:>?, a<Tjiim il ol hllnt. WkihlnolH C. 





DfAHONDS, WATCHES AND jFWELflV 



HKLM1 h Ar.j '.Vjcrh 11.50 Ln St. all. Jk- 
Li rial , kirm. (opIi. CalrTHr He. StevnEt'*, 
Cor : 'i ^ In i iiILiil, SI. ] . ■ "i I . M n 



HUMS. FISHlHfl TACKLE AND 
R-PCi HTIiH □ 0 00 US 



CLINSYLITTra 1 H«rrt4— niulnr. morai-ln*. 
elvrH;erlTiE. rtr-, iit. LiumiacSMiat Aeatita. 
IIIwIbAiEL. 



1L1E3TKL Air PleinH. 'Lnplu Hurt, tadn- 
n™— ts.ki: brnratH. ]*i oirot— j L.an ; i.l- 

I'nn'tr ividrl -M. rjlk:l hartel *i.K. C«rp- 

E4i Herolwn. rlltpi. LinJM:i r tAc. IV. 

Lrt Fyalpi, £> 1A F . Ehvd Kemt. >lrw Ynfll. 



[HAJ'yiiTfl Kiw tvlilst. A liLrvi Moll! Biivie, 
nit mLl I ]ti-.|tif t LIo( 1 ] JOfc ItittraacSouoL 
Annr. f 1rvlnl1*LL 



ANTigUES. WA1 RRULCJ AND 
| N 1 1 1 A N CODD9. 



EIVtvt ,!>■ iLri ii ■ . enlni. Lnlk.ves. tudc«. 
TT. El,,:. 1'juLsUkp. FV- J 



9RM> ft For lint- Ttrn IHL lTKilan TtLka, 
□ nllliip ILnanui. t. L LILLF. VVcOMlpr Vrpvtl, 
AllttiVITl. 





-IM'IMOE'R liulde.' 1 vtluiUL* inkf 
rr itlrn. (rn- Frank ].i IvtaiMM 1 . EidpLvl rrr 1 
■ Lttpmpy- r.nulrrf FT. :JII ]I[U||W0V. N-ht Yiirk. 

LaSCAHTER. AIIrIap i noromiL, Oulu 

1]|. SIS - l-vtll fit,. K. w WoihliikLpn, 

D. C. ''DrlEiiiolori nr Lhr jr-inn Jatlilrnr* 

or ].\I^tocdlon.' ,, Iknre d Ijrroslnn tout l&- 

Trntiir. la ihvonr tend r.T hlink form bn frt 
ikned noil alLnpuail. Ftpm and pacm. Il> 
loritatlHi MuTlelln I 1 nm, 
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FuFULAR MECHANICS ADVERTISING SECTION 



PaTENTA l*bnn;Tvi|; tr*'lr marks r«ls> 
'■■t.i- — urc-s liiP7.ni rv tiMEC fuir.lsheil ycIiIiciue 
allUfC. UiOkl-tL mill t: nil Inr .IL-rliiiLiiy 

IiIl-j frnF. Cn lnj JL htrl SklX-nr . 7P0 k In.- 

rprnillnnil |Ui|E.. H~l-ih |r Elnn. [P._L’ ; 

SSH.U^hj J n.T-f pt , (Til of~ ira.iil-ril Lpiim- 

ilens --[lie rree eoup.-I. I ■ ,.- nur !■■■: j : 

fOEOI htE- nftOfdlni pnjuf nt lATHJiOd IVrila 

W. T eJt F» rt*. J-IH ICnrljiBr JJulldinu. 

Vt p.i’htnrEto, i>. 

. r. EEANUULI'U, Vlrtw JJmld- 

!ME. YVkFllinELCA. EX C. I tCW Iftrt. llacl 

: nil i:ifi a r::.i I Inn Trir. 



I M V E NT I EH ft WANTED 



UASTT.lCniSEIt fir llcht jaeLll ipf 
rlij-Jlpr, #- 1 r III MIm-'I TsTtIT yrar^, irEiln 1 En 

mnlTirt Tar ran Llcms. iTnehija Dr naalEsr. 

Hl LliuIi Buena Ca.. 41E T n.--u _ iHL Iambi, 

ML-ppwjL 



FDR I N V EN TO II S 



TO laiEninri: YYu in In da uathal Le 

fllirrlinriii f jend iii-Sunl, urpr#rBlilj j>n I h* 

auiaipohiDt inriiDn line. YVJll MrehkM 
vuuSchL or i> :'! ; -j i.- r L l ^ i'jils. I’urrliuiing 

AU' III. Ill rnniL KL ■ \ i n Y :rk Si V . 

PA T'K-T-'T Si — r- J 1 1 ld£ia 1 1 1 ■ i s,j , r I *rJO 
Chihli nrlj ) pijiSlibl ItSrv, %Vri !■■ I— imuill a: i ly 
(nr inrannpl i»n nu howr la r<r creed and "'llti ■ 
□ rd «if ]JTm e:,l lull' ' Eiitca. ] i 1 1 I L 1 1 . jit- ihiic-rr- 
OPS In iii-l rnL lULlEi'n. I'jarfPfE A. fXJI-l/ii. 
b‘-Z .Vd-um ikdll UtnE. TEY aifclm-nn . D. C. 

i'ATN.MT VT7nr Im endian: Fend Ear Trra 

bl'aik, "Ht» lu Obtain a Pul-rnL. ' ir i *']|«v 
mk of Inuaiiluii 1 ' L-la.uk, Can«y:E ui nUcort 
Jiow to protwL mar Liras. Udirrta b«y- 
ike nil. Tii-car J. livua 1 (Ta., flfCSFF VL:- 
tOT SL||JH , WbhIiImbLimi, 1 1 , £ 

I S V K XTOILrt . 'Making - I I'ay," 

oar hv-tixp ji imi ni » j hock, milled upon 
retelia af J: pchsbeel Ceet-jent TaoO Cua.» 

cany. Been- 7.. Clrr.-hu-jrl, Alika 

JJ.'MJITACTLlltKItB KvcTmlutra jEe-K iu-rf 

LaiciLlani io- jnipcaEL mini finnliirc. I.a-.i -nr 
-Irani i il InLDiiLlanji irrl Erru on re.|UflE. I'ne 

ovr LehiE ram fer KC-nr.llJiE pia f af Inven 
tlan. WrLH W. T. aitcd, D41 ]b^r r t f n r 
lIullilliiE. VTjaiilgrLun^ Tj. 1 L 
Jijl.l>ii liitn ilul WCrdcl luprfili. hclnl 
flic tillbt Ta-j PUeid S!cLi-I SVnrhp T|3- 

!t5_] l -ii*. Ill 

H.-.J.l-f l.'L J m'-Eiii.iLl ii r..f inidiilin 
irxiill hb In rrdlli.- -ud hurr lil<:-i ^ M, IcImuL (ibL- 
cnillnj ijfl-ir irvl pp™i, } L ar HiEiriiim, 
iii-iLE Chi 1 1 ere- J IndLLI'^id. M3 RarrUnr 
ll -l :l. ii|-. TOnb|atlOfl, 1 1 ■ 

J M V BHTOB'H Ur 5 trul BdUMEDr i ooeT 
tl-|n 4 bid m ftEu nj rd t nulimuUi; .'i D |ul- 
[■ r [ u d I [MCI hu : iniLructlan an pcLdurLm ird 

prl|lr|i naLenEi Add hijerllni ir :.I!umic-j- 

«c. I~ . eeeiii- Af>r Wees. Frlrt 11 . an ar-it- 
iidil in U. 3. A. Addrrjn [rlaLridh Liu., 

ga:n n i irjy nu r . Wp.il-run. j' 

JdOyFi], or udam □aiic.prcr laocnial hE — 
plpl, unEiildtil Llliid lid. lidTl-p *t(UrjLE:|r 

slnyvrn in rolnis. etc «.lt tha Intrlckla mcLp « 
a naedtEn eLiki ar tha nlli aamaltlE wlih. 

1 vi ill ■ r lATdlUalil-i firr ilirlv. flT pr.-jE Ln- 

irr^E jpI fijrioitlco Ea hau hh! rthrn ln- 
IcrtFied En nllraadi. i'siio IE. Df. Seta 

i ill. Pi.|uilar Alddiaiilni Izrail, Bik^u 
311, — i 1 L 1 I. cir'nria i<E., OhlciEa 



PATENTS POP SALE 



l'lT>*?lini.i.K|1 lh.ack'.J cap.; ;.|ECdl pvnEI- 

IPE. lir 1 1 awry l ^rt r, l iui trlrrn. ra||E-, 

SIAMrFACTTiaH&H WadLllV iirdLlxlit* 

|niFr,||nnv f . ■ r, : I rlp-:i" Era pgv | 1 it pr- 

ImLciE inTEnrlorjL i'-isl.-red EmiltuU. SG3 
TlacTlMir PbIIiIEm tj, TVi-iIiLiil Iiq, IX 
iJi VKhTBHL -Cuh In c* y.ur iLiniln 

1 1 nr ' E> :n"L lilla/ Chd iiJi ■ n* li,mrrrl 

Bend far ■ fnr topi of nr ipwliEIr pn- 
biml l.iuiklvL. f, Tuea Vaur I'aLeiic Inta 
lLliinF/, M Lp|a>i IL njnHIni lirTpful Inhir- 
irulHi fE'T fell inTEnreop. M. L. ] I .; - i. 
51 ex H'.iniirul AdiEtElilnc. PrOi lar Mu 

C>.pnlr|. hlSiCirdnr:, 2 ll 0 K, OnEp-rld- I**-. Chl- 
ESED. I1L 



ELErTBirAt eApehimciit» 



BDCCATlONAll, Ilnl rrLul -.Iz-r ELrrtrlril 
I p'-aralcrr cipETlmcniaE 1.1c EmtcmbinEV, 
I r j E- : r i : i -- r i . tOOEllCri, ECBCrdlaE. NlliJCr. 

csrvirnHnr. alLvi IS.tT, iTHd -ArErm a-t- 
fEiiartLoji, Hie. AlIrraDhnnei. lie. CVnnnkk- 
inn aay el-Il-|iIihm ills, 11. ML tonikdloM 
irLih ill. J<a Iotp. VVoiEeiti Blorirlr, TTfI- 
la< t. B4MrahETl"C«El*»Q IdLrtEE EuUll M.-nl. 
L; . i r k : i -ii liullEiln. lEiidp. >:.■.( itweifiiK Beet. 
irf Lonirani. 1716 -Haul'll L-lui -HEcwe. 

raln.. JiE- iipafhfl. 

ILIJ I ' lP Your pni EaiiT ETTpili - null. 

pcapriLaci far aaroa-linE Cam H.S". jrftlp=ai 
ri'lEErt. Mlrliarl E Lull La Ea.. hd Viclb. 
Tciai. 



M D D ELS Arnfl MOCEL 50FPLIE5 



smijKi.Ji — Trnr |i|m. dETChuEd into tridr 
Eiril partlOE lUdEll. 3d VE*ri r ai*r netful 
EiP<rlHU«! I.'rju ■ unilri if ilLIhApiE rydLi|i|Pri. 
K ' i ■■ ■ 1 1 1 1 i.t, : 1 71 1 wrvica PUBCantESd. link irfi-r- 
EOHH. St-- I -lc Ii.hLiCu for nS-ligijn Inn* — 

^SEilcLdl ItarpnEiExv I'ay LTairriil Toci 

urvcnnT, NtpL. T. Ei nrinnkLI. uliip. 

hT05LP|iJ;TE; Villlnij— Stn-EHirn af Han 
rmil «licr cuiilcU. (UE our tuur TJ-ni ja cic- 
lllup. 13c |||L-! - l l'l. .4. 3 I'IjIMC. L i.i U 3. ■ ] 
HikamIi Avr . ICnj-ll (MK. SlhlL 



Eii: L'>: IE llnlpi-d UniMnn n.lli. S[inrk -,-lni:- 1 . 
I I "■ - ►. lip. J L s s i ^:iiullhu nartnr Mr 

filhIiI tpiai’-i, ulnibft*' Camalrta aacklar 3 .a 
rnin. LauEcri, *f AlaEfouauLh 3c. r llmiklyn, 

Xw Teat. 

1'A.fi^TB. Laa a EdE. BliiI LiJ Liriirnia- 
C I r. -1 fjet. L. Victor 

ISllUiUiig, WialiLp^lmi. I J . r, 



FIGtlEiT .lx-iiH.iiimC -iJ im^ip| ji |rp! ix^ 
itifl KmL uc^s&uirhn. Ir» ifw «-Tirli &end IDe 
™ripbpkr ell-aim. St] ley CuAjjanj, L:;’j|i 

<W\ti Me.. l^rwAlyii- K. Y 



5 Nxj 4 | 7 j* i:-E Llm Ship 

31 vJcl Mahari' riuh. saiipiiu nmr jn criiLi. 
n'.A, ?iriit-j H h Be,. lErtia fclrn, JH. i. 



3E(illk1, Si rum j. -. kddi-iLin icymic. (in- 
Idc He, ApLirn iLghal'PJ. 3L3 L'Cl:t HL, 

Halnrpj, PEOf i, 

EV't! Baka -n-nrklPE midali far Lnicniarp 
■trl da ciaarLi-snckl ircrk anil cat*? a rmn- 
iilaua •i..:k uf L-rii* ufkra and m.'iiE] p-;p- 
pi "a : : '-n-| f.:.p Ellldw. “Ill rjfci-M Umlrl 
WcirU, TLalCJ E'ui k, Mi 



HANUFADTURINEE 



IIITTA], ArllEki dtre-]:pc-il and nianiifiia 

Lured. M-iilr, miking. |[pginnp.lil^ pr|rf 
lpU (iTtl ri J m opATnifetliLfi, T.V. r. Ucjdr 
HiCHiiliuh p 1 . iSn ifiu-d. IhiNuxm. 

aiiJttlFACTUBiSn, ilmltl,, illrt. plxiTTin 
|eji. hraikvark. mcuhli Eh niHlnni. rjl- 
rar.iTl - c L'Lrnil ir :r«. Baumi 5lECkl 

SnCrljjjLlf 1. Kihiai I'lir. 5Eft 

Eft KJVTIOJia HanEakind ,.n-l mo rk.:i - 
Pil 5lpfgE alanip.JltHP . lElun mil miidrLl il 
rMPomh-it -prLfEk. IFira EiEimiiaa, Skfclj 
nkri ^r ra . Lu.. rolLUhak. Til l 1 ,\ 

HHOSKI; yr-.ulJ nSSlfc dfilrm fur Prt 
ucLiJ THrfEtLki. Jjinr pESrea. ttsr rc>ul:i 
rui nrllcil. Mini Jifi:. H .'u . . I jji Lii-nlre 
H L m r Lj_fe ww Turk 

I l/.L I. 5Egn||rar|iir|pH ffmil plind, 

ime. “ics ar ViLlnir. Madtlr, UEcr. ipwlaL 
m.i-liliiidjp S a f mLnr^ , 11] ±1 K. Kllilafa Ali. P 

Chlirgp a 

rWHST|0N9 lEp.n„r.ri":im| Ip ,tu- p.ian- 
EIIt at laa roiL Hlpmnlnaa. iIIk. sorltli. 
Cft_ t" - Li n 1 7.1 n ■ml fn-p l-u[bIue. r‘ i . r L' 7 , L 

YihI Ca.. X, OnrlnnuLL Ohio 



BLUEPRINT PAPER 



■R|,l’liPESTXT Yam- ami p-lim Bflldl iilr- 
Imk. y*.r:| Ta|] 11 “ h)UL-"|r- r nkUEF EAc. 
flkEV l'l. It- PElnE Ca. , 713 hYiltdnEtca 3E. r 
ii:.ry, Eml. 



EU RY EYI KC INBTRU OiEHTE 



FAY FT iiUJi- (in iMTinttod rfiJiiLR ErknpLIt 
aniLluiuli. I'rirc- will iii-icr Liu irmaE. Paid 
i. ' 1 1 ' L In I lii III 1,.-;L Ejaili nr Lime 1 Yt|Ep 

far Udt H-rn. SYgrTCM.-Ftnlshr Ca.. ilmBrin- 

Euiun nf SLirlinr TriiirlLe hiiiI Llti It, L:.fi 

SI, 17l.h SI . I'llUklialalllP. l'l. 



Vp'EIOINI; AN El SOLDI 4 INS 



DOnftAlX-S — AlP artif r| B -t-ltrtrlr, IwllBii, 
pai cnjlaa ■It.It*. [;klL hr rarcauanL saM 
:r Lrul Aih fnr alLnrlln jiricc. ild.jrt 

YYaldarp. M-»SS, Tn w. Chip. 

iYOB I i T C BrllKdi Far gmilruri. Kmllcnt 
l 2 it.nrd£n lull I ■ nk Car Eha iruaLi-u; and. I 

Hflrk avnnr fimlBlni bL| ILb TKr^*'l 

Infamaclcn ind Ii .- : I I II j i m>. vrE 
ililinE Lh re-ll. jE LliU ]0# p/Iin nT ! i-.-mIh 
E viPlnild Mami fw ranr raw Emin, jrgu 
Et-raheanra wUEi mi-r urilrr. Fuaular j[c- 
cbanirl Frink, tin: mi Sl-i, 2l>: E. flnlirld- SL.. 
Ctilrif*. ill. 



MACH INERT, TDciLh ANlf SUPPLIES 



LATHE-, Rljgh(Lj uiml E>1' HmiLh lSrml 

This larha is -i ririnry •ko'icnrtni ir> *u«- 
.Uilrcl I . A-.Hu. E fafidLllap, lild InudaL ill 
nm- ffilijEwp, llirrri.! *1, n liprEP.|n jvrlr#, 

1 'i‘isrr. - --.I r»" rash ar Lcems. Lr cIehiec- 1 write, 
ToC- KLul] :-lpjL:.r:ri pii. Addt*kJ Mii. l -. Brnd 
l.kLV Wests, "|«J Madlirtt HE., Sr«p:h U«n:|. 

I ratling 

ILLLLUUd ALr camprEjjan. c-sralif-c can- 
fllllnn, S* (* Tubr. tOJ tut LUiad 
Htff 5'ark CLIf. 



SUHBTAXTJAL ESlTlEifl— Ukiil in; wfM- 
ET1. llIklrT-:. mni5TEi,un., ;-jinL iprtn Kfe> 
L-riei- Klmilr r un..rL nl-n ,1 TTlfel md Lrem^ 
VLaLic [^.i-.-i | &ig[j)nenL, liui l[-'iif-, i™.-. 
CHi lii. 



SJJpl ±r. liaLf |irli.«. froeilaJ «Tl-P 

tm limJttil limn SVIlJH 

I'DfiUlnr .blrvhjr d |n .Slllip Xi«hh aiiuijill far 

JU:: L ?ntl •'tlulHr tdkbui. r-.-mcrli irtLJ 

Ll JIH |»rT v<.T nit, i>. w|,|| Ira a M |i|i| IuiJ pj U'~2 

«rh. Mhv 3 Cue wilj fnr i»^h i.wks. C,*i 
i-'-jiir ■■irJL-f hi hi ontp ^fr« uiTrr Inn U> 
n l!l:-dr iwn, I 'i 6 "._ liiif Muclimit' ^ i i'njss. JJtWIiI 
■"•■'•i ^'UD E. iinixrh.i- lii,,. UhLeuu. 



EN5INE5. MOTOnS AND □ V NAM 03. 



k LL ]'. 1 [LlJiiminr girollna aneinti 113. 
Xt*. Half prirg. iYal*Ji only du Itg. ||pr- 
rk Mjl-Mln np.-. M I|IHl-i.:^1Ik j llnn 

XHLV fk J[p. IP JMUrj ffi.nil ; Ifc h=.. 

fl-1.pl. Elurkjajni, aiilcr-e. JLrppr Jl'.n. ilUC^h 
CIlj Eli cjjlg, ] T :j u OTiPJ Af-Enua, C lurara 

(iL>V > k'][X-OIUl CudLtoI aura kicliFp — pi- 
Lhiriir- - tf |>--c r .ulil-.- ii-ui. !Niw t>|g >Jli«;-«iunt. 
;r* «fc»li ilnwn Linrtea-SrtilTli naaL-rnuf l^.. 
■ ~^ i r 1 1 1 I oj An.:ri ij H;l., Ijil a ncEiEt. 

'-i 1 1 -I" 1 1 1 - H Akcrnidlnii nuiLzgg t-v.-ih. 4 
Narja ILJ.r.l. OrurFiun and. maiacs uc hair 
T-rliB. E-Af 1 1 rlrgl BurpLuJ Ca. , L . 1 7- lEpKm- 
l:c-E An., Ch ii upa. 



FAfl MS AND F A R N LAHOS 



l-’liliK ifiakh Uli iMiiiiirLunLLlFp in iiinnt. 

iaiu. JiarLEi iJukntg. idilia. TYiih- 

Ingiayv, or i irakii;. Cncsaltia CnraEtnaLlnn .m 
r| I I jrt. PTOffil, In. ‘I.I lull jar (grip i, r lUliUT' 
han [call Fur grain, IlLoilnfk. .iilrjLfii, rruLv. 
inmiLry — a haiic. IndtucBdenec. ;-. nLp «E 
road. ri. thine. cantbnuEUg. arc ;,ii-. mppi , i 

CCL-ufiU ln:i «ltcri iimri In In-- 3 ■ : r|iiiM rankMa 
mm. Urllr i; C. Loedr. Uede. LIT, frui 
> ■ ■ r c 1 1 r rjj 2 IjJLh ,-iy. Pi l*a u L. >isnn. 

I3S4 BECmEF H3 Are*.. Tina Far g|. 
(■I III PilLlan lii'rrlfH, I ru: k tear.!-: OIL ^rus- 
-rl MaEnriT. % Blit lilt; Iocs aiml, ^ gen 
tottica, tcitT C-kinSm iiuigM, iigrn. nc-A lien 

■■ ■m.F t . -Ill Indudtp WHIIB 0l| IlL |l lllkl: E, J.I.iU 

Oki'rn: plena re |.e. Ki hLu iLluHLrgifd. rca 
rtcalnf dLhsuc, 2Sl-r i-ouTlf. Ate. r Nc* 
Tert iIL kTi 

FElli?;. 1 1 n ■■ i ■ : r ? -i — Bean imptupad, inr- 
r'lEoL If pEkles. ilik.i. '' 7(111 t'lrks-''' tOc. 
il I ei I mirk, n il: Arkansas. 



IXDiil'EMIPk’ilfj;, Hnurlijr au-urnl; Kurife 
Pl^tL JILmESali. IEltLIuIIi, 1 1 1 7. 1 1 C, Vr'isO- 
Innan, Orraluii (arcui. iEkrxihp prirea. easy 
Irriui. iPciiTlpSjLg UttmUM. |EU| Ife rL I J 3 aiE- 
iki Sir.ni ion -;.ile. J. SY. Haw. up North- 
ern E'k.LllL BllLniy, FL. Paul, ]L| 1 - - 



EI.LL iuuE ptniirrtj nuJrMr Tr? eiii. nu 

iMBiaur n-lirrr Im-aLfd, IMnT pk]p Elly rmn- 
mt^plan. i'lrciul j.‘>. (mm. Jlf.ii EstaEfi 
b-a-tmicn Co., iJu.k n, r.| n-pin, ,Ntkr. 



(f IJOLVN", ti SJimIMy, Sin gercj | d Sill- 
.-■iiirj OnrtiL fit: .I'lrhln.s. Eaiailni, trgu- 

i Ind. JJijr.i. ■ r-l. L3-J UeaikujaiL IS lilt; , Kan- 
US CliTr Ei.au, JI. 



3(<E FTLaCTTCaL (Vap-I In Umliwa FUU 
r.P'-ar .ill. I Fiptn-M IT.; llMECklu Ilmizi*, Him 
Tiiraai- wrllB! hr. mjijld nt4 OlTl With lLIj 

LnracmaLlan ler 11 M. If hi timid n-< daall- 
-Cklf |E N-Ctplnd rcrerlrr-ntil. TlSe.t -il'Ji 
B<t* all bun ;iul ed igpL 411 J -prurrfe prpeLlai]. 
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YV.hKTED— IB hHJT, OliL nb(it3#pci irLIh 
ll iiri.c 1 1 , a 1 1 L ■ j l.cftUc l ^dU. ’• l J 'J- dill 3 m-.II- 
IM. 41 J fpletad IdKnu uni tnctlflpH, mJLh or 
dJlhslU ilLtOp: ML (hCSl HimL t*bi-(i I 11 ..E !■.- 1 
b^rdfd I Sf <1. LCidJiiS lulltiirT pur Ml c h 
cjdi |irlr(-js Ter iiippc miiiiIj. V»ry inrmitLns 
IttfiiniMtliiA i«nL fret-. t’mwr A Ihm. V 
carrier mm! iirini^i LivJ pfc-Lum also ddiLrrd. 
Addre'E 11 BJcn. MuI AbWj Ekaiid. 

Iimi, lll-HL-jj. 



It.Mdd }[rj!N KiV-M.ilM'-r-n Fnnnnlii. TeIIi 
]TOU IllW Id Idfekt lll'l ft II llBdlt nrKfTLIiLnK 

r lint fui; eo- jclIci. muElliBB. dntl- 

Irww FdlllLlani. IllLLif,' lOtuLlOPI. IrtCtl- 
Lfd chEdlE-. chfirlnic fun, cIl-OiijiiP pMpl' 
nctdfli, «crisu, hnlc prrpiTJl Imu. InG. 
Iilular, UilfeOt pulkih. BllEEVTIi pnTfndj, 

poll’ll?*, tspmrltrr rlMfcnnir cotlwin 1 'iwr, 
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Balanced Features Engineered and Built 

to give you 

BALANCED VALUE 

APPEARANCE • COMFORT • PERFORMANCE 
SAFETY ■ DURABILITY ■ ECONOMY 




Modern C ngi nteri ng i 3 5 o b Lgh] y d eve! Oped 
that it is possible to emphasise any of these 
characteristics to an abnormal degree, and 
in this way give a car extraordinary speed, 
for example. In doing SO, however. Some 
other quality or qualities must necessarily 
be sacrificed. Most Cars, therefore, are 
really engineering compromises, with the 
emphasis placed upon this or that charac- 
teristic as the manufacturing objective 
demands, 

Pontiac is the car of Balanced Valuer 
because it was deliberately designed and 
built to give you all the characteristics of a 
really fine car, so balanced and related to 



each other that it offers a sum total of car 
values that is altogether new to the low 
price field. 

the 'Booklet 

fF Wliat Do You Mean — Balanced Value” 

This little booklet tells the engineering 
st< > r v of P ontiac's Balanced Features in terms 
of Owner Values. It is free. You can get a 
copy from the nearest Pontiac dealer— or 
write ditect to Pontiac, Room 15-2 65 , 
General Alotors Bldg., Detroit, Mich. Be 
Sure to read it. It will give you the basis 
for becom i n g a m ore crit ical Jud ge of moto r 
Car character — and a better buyer. 
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WalJ» of Tliis H.-ius.i.- An< l: f *»il Support No WL'iclil : the FTanu 1 CvtislsIs of a. Slid Hast Sci ir. Con- 

' t gLnr=T 



crete (real Which j\r.i: ; Radiate in Siip-pon SttrH'irl Kiaor fi-"t Knot 



T J' ; people who li. e in 3ri him- i' ■ Ui'.dd 

IIOL lllfitW [IlC'H hiMML.' mvlfcT-t 

l' I" lhe flit LETl E":l It > I >0? lL' argnmiml.5 KDTTIC 

other way. For l lie-y tire likely 1<i reside 
in lubes tij kI;i'> if d if "House of TonlOr* 
row," exhibited at Chicago's Fen fury of 
frn^rf-,-, serves as .;t model for future 
li • l ild f r 

For thin house, designed by George 
FreiLKlck. Chlcaffu ardlltecc, look s more 
IdTe a priori tfed Its It bowl without the wa- 
ter than lil^e a present-day home. In com- 
parison with the avert pc house, this struc- 
ture s s a s remarkable "for the ordinary 

& s 2 ' \ 1 licLw; ^ 

0 



a l-.:(.i > 1 1-4 - - it larks ns for the extraordinary 
ones it possesses. 

I here n ml a square ^r rectangular 

icji.mi, there are no supporting walls, there 
is no basement, there are no windows in 
the ordinary sen -e, living rutum are tn>l 
on the ground floor, there are no closers 
and the usual elect He -light h rackets an 

missing. 

Structurally, the house consists of a 
central mast of steel anchored to a con- 
crete slab which forms the floor of tile 
lirst story. At the height ni the seen ml 
and third stories, steel girders radiate 
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Pus Friinle for the C l>i tA House : Note the Central Man 
St Ml A r rr j -.'ex W.'iLlI: 1 l: L <,L*e,j Wa]b Will 

from (his central ma^t like flic spoke-3 of 
a wfej, and these cantilever girders sup- 
port tlie second floor and roof. The house 
is twelve-sided, virtually circular, and OHt’ 

Vt Willis arc of gliass set is] metal frames 
hmtg from these girders, so the walls sttp- 
port no weight. 

The frame is exposed, forming part of 
the decoration, and h cat top; ducts also are 
used for ornamentation. Movable ward- 
robes, easily cleaned, replace closets, walls 
serve to admit light by day, indirect light- 
ing is provided at night, and heating. cool 
inc and ventilating are controlled by a 



central-unit and Eli recon- 
ditioning system, and the 
roofs arc terraces tu be 
lived on and enjoyed. The 
center rriast carries heat- 
ing and ventilating ducts, 
wiring, water and sewer 
pipes, and around it a 
spiral staircase winds to 
the roof, Interior parti- 
tions are of Carrara glass 
and floors are of a gyp- 
sum composition covered 
with blocks of wood. 

The ground floor con- 
tains an airplane hangar 
and garage, heating and 
conlisig equipment, a 
workroom, laundry, rec- 
reation room and en- 
trance h all. The second 
or living floor has a com- 
bination living and din- 
ing room, kitchen, two 
sleeping rooms, bath and 
terraces. The third floor has a glass-in- 
closed lounge with terraces, but cun be 
altered to provide additional bedrooms. 
The structure is actually streamlined, since 
the circular shape reduces wind pressure, 
making it possible to decrease structural 
strength. The shape also gives maximum 
interior floor space with a mini mum 
amount of exterior wall area. 

Us fixtures are as modern as the archi- 
tecture. Doors Open automatically as one 
approaches, or at a spoken com in and, 
kitchen equipment is electric and mostly 
tin to made, radio h available throughout 
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Flow lp]"nij for (he GEnsi E-Toisie: Nm« (lit AErplirie Hanpar and Gothic on the F5nt Floor, the CimiU r Ar- 
nriftmeciE of k(oms RhiJ the Suites? Winding *rQ«ml the Central Most 





by remote control, a bed- 
room equipped as a nurs- 
ery ]i li - double wall* of 
glass with an aquarium 
occupying the space be- 
tween, and all furniture 
is dusiguett for simplicity 
ami maximum comfort. 

It is a housekeeper's 
paradise, since there are 
no Ccn J iU , rs tor dirt to col- 
lect, 1 1 dinars am! ceil- 
ings cars lie cashed, arid 
a s t h e r e a r c n r> o pen 
windows and till air is 
cleaned, the only dirt like- 
ly In j ltd ir-. UTlV inside 
must CuFHC through the 
doors w lie hi open, 

“This house is not dc- 
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signed in be tricky or dif- 
ferent but to cEeternune if belter condi- 
| ’.an-, i’nr living can be found," says Ml'. 
Keck. "Cost is not an object because the 
house is custom- built, like most homes to- 
day, and it was not built to a price. Of 
course, if the ideas are- sound, large -scale 
production would greatly lower costs, 

"TYobai ly the most important function 
of this ‘laboratory’ house is to determine 
how people react to such revolutionary 
ideas. We do m>1 argue tlmr all homes as 
now built are wrung, for man can adapt 
hurl'd f to a set arrangement of rooms and 
fed comfortable,. But doc-, the house of 
V ester da v . bn ill to meet Lite requirements 
of transitional styles, also meet the re- 
<|tliremein -■ of l H kU : 

"‘Heretofore. appliances and conven- 
iences, as developed, have been installed 
in the traditional house with little change 
Ell the exterior. This is an attempt M catch 
up with improvements and progress. This 
house is highly lire- resistant, if floes not 
shrink or settle unevenly, has ll 
minimum upkeep cost, and -s ensy 
to keep clean rtnrt sanitary, 

“Ir is entirely possible that it 
will he ridiculed as absurd and im- 
practical. os was 1 he first nutomo- 
bi Ec or t he ft rsl a i r p 1 a n e . But 
whether flic world's fair visitors, 
laugh or nor. they v, Ml al least sec 
the possibilities of new building 
materials and of old materials ap- 
lied to new' purposes. Ildi 



SILENT MACHINE GUN IS "FIRED” 
BV ELECTROMAGNETS 

D i sc h n r gc d by el eCt fon i a gnetie ac tier , a 
new machine gun is noiseless. It shoots 
Steel bullets without the use of explosive 
materials.. Seventeen electromagnets actu- 
ally “puli’" the bullets through the thirtv- 
tw'o-iiich barrel with such force tfiat they 
arc projected at high speed, A timing 
gear, similar JO thrive OH automobiles, is 
used to electrify the magnets as the shells 
are fed automatically into the gun. 



AUTO HELPS TO ANCHOR PLANE 
TAXIING ON WINDY DAY £ % 

When an airplane is taxied alsnut the 
grounds of Chicago airports on windy 
days, a small auto- or truck serves as an 
anchor to prevent the plane from nosing 
over. The automobile, vv Erich i-s not in 
gear, is pulled by a cable attached to (be 
tail of the plane, with the driver steering. 
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Glacier Camps Mark Route to Roof of World 
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MEN DEFY ELEMENTS IN FIGHT 
TO CONQUER MOUNT EVEREST 

Fourteen picked British climbers, aided 
by seventy native porters, are making an 
assault oil Mount Everest, the highest 
peak in (he workl. which lias defied all 
previous efforts of climbers although two 
British platter rff? nt ly flaw over it. The 
expedition established its base oh a glacier 
al)f>m fourteen miles from tile 2Q,dflO-fnnt 
peak. After becoming ace l i mated at this 
hate camp at an altitude of 10,500 feet, 
the explorers moved forward to establish 
three other ice camps further up the slope. 
Each of these camps has tiny tents de- 
signed 10 withstand the icq, show anil 
wind, ami each lias a deposit of stores and 
equipment carried step by step up the 
mountain hy climbers and porters. He- 
ron d the third camp, at an elevation of 
21.000 feet. the c further-; will scale l wall 
of ice 1,(100 feet high with ropes Lo make 
another base, and from there w ill push for- 
ward to the 26,000-friot level where ever) 1 
Ftcp means the tubing of eight nr rliilC 
breath”, due lo the rarefied atmosphere. 
Otdi rwo climbers and two porters can 
work at one time here, (he climbers ■nit- 
ting the steps in t Ei e ice for the porters Lo 
follow. In addition to the cold, the parly 
must light a wind so strong that they tail 
actually “lean” against it at seemingly i no - 
possible angles. At the seventh camp at 
27,50(1 feet, a tent will he pitched ami prep- 
arations wall he made for the final dash oi 
pho-nt 1.900 feet to tEic summit. Mere 0 
slip may meat* a drop of feet, The 

dash to the top nuii-t lie so timed that the 
climbers can rctursi to their nearest base 
by nightfall because certain death awaits 
them it they arc caught without tent or 
sleeping hags. They will watch fur the 
bodies ui (wo explorers wEso pciishetl in 
192-1 when near the summit. The exp In r- 
era wear wind and weather ^c+Ttrf - suits in- 
terlined with silk and pwrol but weighing 
only thrqc and nncAtalf pounds. Helmets 
of the same material have a sunproof lin- 
ing to gu.ipF against sunstroke. Under 
their jackets Is carried oxygen breathing 
nppnrnsny: weighing about thirteen pounds 
and their feet are incased in thick climb- 
ing bi/ors. Tee nx and climbing rope com- 
plete Ah e out lit of these men who look like 
submarine divers as they battle to reach 
the highest point in the world. 





TestLnj ih| Draft with Cigar Emokc s Inset. Small 
Oa'jge Which Shews Ccndttijr, oF Chiir-nry 

DRAFT TESTED BY CIGAR SMOKE 
TN CHIMNEY GAUGE 

Cigar smoke is used in testing the draft 
and pressure in boilers, furnaces, chim- 
neys and air ducts with a glass-lube gauge. 
Smoke l.-, blow ii into the gauge at the 
upper end, which is then closed with the 
li nger. The t ip of I be other end is Inserted 
into an opening in the chimney Or air duct 
and a small stream of the air current 
passes into the instrument. As the air 
rushes in, a dividing line forms between 
Slit/ incoming current and the cigar smoke. 
Calibrations oil tile gauge retake possible a 
reading cil the dividing line, showing ihc 
draft without making calculations. 



REMOVABLE ROCK-DRILL BIT 
SAVES TIME AND MONEY 




Time and money 
in blasting op era- 
tin ns can be saved 
h y using a remov- J 
aide bit for the 
rock drill. The hit. 
which is attached 
to the end of the - 
drill steel, is so in- 
expensive that it 
is economical to 
throw it away when it has:- become dull. 

Made from high-grade alloy of hsgti-ear- 
hou steel, carefully heat-treated, the hit 
gives longer service than tin? conventional 

type wliich jnusid>e resharpened. 
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octasifjji th. 1 t the point of 31 gill oil 
Elis recording dial jumped sud- 
denly from thirty fo six fathoms. 
It was known that whaler were in 
the neigh hoi'll cod, so lie decided 
that the echo had been thrown 
otT a whale's hack instead of the 
Sea bottom. Study ol" the i list ru- 
men f has revealed that a rocky or 
Eiard sea bed gives a read ing dif- 
ferent from that of a muddy or 
no ft bottom- Similarly, a thick 
shoal of fish gives another type of 
reading. The device is attached 
to the h flip's side below the water 
line and is connected to the ship’s 
bridge. An electrical impulse is 
sent out that strikes the sea bot- 
tom. Reflected tike an echo, it 
records on jl dial the elapsed lime 
between the transmits inn and re^ 
ceipt, thus giving tint depth. 



Above 1 . Kail Car Entt-rmir BttcL tflartilcr to Bo Steam-Cliancd i 
fttlijw,, | ii i i i aijMT V Ifiw gJ CylimEcr find Si CHm Pijiti 



RAIL CAR IS VACUUM-CLEANED 
TN HUGE STEEL CYLINDER 



Railway coaches of one Ift'ElisEi railroad 
arc cleaned and purified inside after each 
i rip in a huge steel cylinder which acts a- 
a vacuum cleaner. Tlic cylinder is eighty - 
five feel long and Is encircled by steam 
pipes, A car is run inside, an airtight door 
is closed and the temperature of the “dr 
cleaner" is raised to 120 degrees Eiy means 
of steam. The hot air is then withdrawn 
from the cylinder with a pump until 
Eiiglt vacuum is created,. i /, _ h 



{pTSH SHOALS 



ECHO HELP 

C 5 V l | DEI 

Shoals of la sir, swimming far 1>eticadi 
the surface of the sca h can be delected V 
a new depth-sounding device called tl ’ 
“echo ill ctcr.” The primary function of 
this apjNinitus ls to give inslanlaneou - 
readings that show the depth of water 
over which a ship is moving. The navi--, 
gatitigofficer 01 a trawler noticed on one ; 



ere's Liuba tor (Sit Harter. Typiir or Qchcrs Rtqbfr 
Lng parser Illurciina'ioji on Their W-Orluf ; 
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Latest Lighting Magic for the World’s Fair 
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i ] Li] m i n a t e 
i hr pat h w a v of visitors 
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light will 



hi rgt searchlights wi, 
lie trained rvn the heav- 
ens l" produce mi ri- 
des of colored illuriH- 
ta's d nation on the sky and Otk great clouds oi 

n-e_ f 



Progress, ex posit ton, 
the result of months of work I)}' America 

wizards of electricil y. A sensation of mys- £ steam released at intervals. A third won- 
tery will be experienced as yon vvnlfey? tier is the tubular Jafttp at the eitfrsiflgC 
about in a shallow sea of tight rays col- ^arid gateways of the grounds. This ]aiup\^j) 
ored like the rainbow, and jls you see J j is .i far try from the original "stopper'^ 
strange designs painted oti the tiight 'phatsp made by George Westsiighwsc 1 forS 
clouds hy hidden projector?. That aura of ? thr Chicago World's Fair of 1393, 
color around yonr feet will he produceiP^ lighting effects for the Century of Prog-, 
by “miidiTonni” In min a ires, more than ^ 'Css exposition are designed and coil* 
2plOCO of them, spaced sdhrt eighty feet struct cd hy ihc_WeMi mrli ot ise F.Lcctm 
apart through the exposition grounds. The 
luminaire consists of a short nhimmutii 
stem on which is mounted ait inverted 
cone ot translucent m kart a. 
under the cone is a set of refracting prisms 
surrounding an electric tamp. The height 
from the ground to the lower edge of l 
Co He is forty-live inches while the cone is 
thirty inches in diameter, resembling a 
n tush room. The light directed E>v thr- ™-- 

r ’ “ J. J --.'n ■{- 1.V>i ’TV 
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urea oy ^ 

:-C« y 



.0 jo imt OT] L 

are ::ir ni_ ' " 

J e i s e 



d M ami la ctu ring company and the Gem 
pany under the super vi- 

W C 

THEATER 
READ AGAINST FOOTLIGHTS 

Programs that can he read in :l darkened 
have been produced hi London. 
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By H. W, MAGEE 



\X/TIAT would you do if you met A 
„ * * fifty- foot dinosaur such as roamed 
the jungles ten thousand centuries ago ? 

, Books on good manners arc silent on 
how to acknowledge an introduction to a 
dinosaur, although most people would 
probably Consider the advice, ‘"Kurt, do 
not walk, (o the nearest esc it/' to he very 
sensible, and would hasten to act on it. 
"Unfortunately, dinosaur etiquette dictates 
that you do otherwise, 

When meeting a dinosaur face to face, 
you act the same as when introduced to a 
lady— vOfl ten your hat. The only differ- 
ence is tins. If you don't tip your hat 
to the lady', she will overtook the ill h- 
courtesy. But if you don't Bp ycuu/hat to 
the dinosaur^ — if he happens to Eje one of 
the world’s fair dinosaurs — he doesn’t 
overlook it. He makes a sound between a , 
roar and a grunt, arches a twenty-loot 
neck in a sweeping curve and snatches the 
often fling chapeau from your head. He 
holds it out of reach until you apologise, 
then with a wide-toothed grin, claps it 
hack on your pale. 



AIL l h !- >il Hi fAiilrCLc-.J MVliliifiM :i n ■ fc humiin 

NinfsFoc-t MtcJunicCl GfKfUti Winch Will Ba Part of 
Exhibit in [he Prchiiiaric. 2 Ail 

The dinosaur which insists on good 
manner s, and scores of other creatures 
which trod this earth a million years ago, 
will he awaiting you if you visit Chicago's 
Century' of Progress, Perhaps you con- 
sider a prehistoric ZOO a hit incongruous 
among the fair's modernistic structures 
and scientific exhibits depicting the dra- 
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matte story of man'* achievement!*. As 
;j matter of fact, these colossal crea- 
mres art' a ■■- lumlem as dtc airplane iw- 
■ltj n l 1 each animal, while apparently 
alive, iscruivcly mechanical. 

Tlii- glimpse into a vanished world 
ha- been t-reated b> Me Asm ore and Da- 
mon, producers of animated rues 
chan leal diepln.i ■ . ami show - Inm 
the ingenuity ui man, in the la-E 
few year-, lms succeeded In rc- 
producing, by purely mechanical 
mean-, the Hi tell Ice appearance, 
movements and ■ lutrid-- of living 
menu ire- — an Inals he 1ms never 
seen in the flesh. For eaell giant 
.specimen in this rli spiny looks 
alive,, a el - alive a nr! sound's alive, 
although actually it consists of 
limbing more than a steel ifanie r 
sortie njccluttlical join EH,, a flexible 
ot wring, quart tit tea uE papier- 
mache, a coat cn" natural hair and 
an interior filieii with n risaKC n) 
inn [nr-, cams and gears operated 
from a hidden switchboard hv re- 
mote control. 

Which explains why yuu betuw 



■All*W<*, T wr i ijf J-'m/Ii ihl iif L; "K r-| 1 1 iU-i unij Diftge flrii SlKrwiit £ Mi- 
nors; DcJcm.-. Parity Completed Figure of Shovel- J awed Elephant 



remove your hat when yoll meet 
the mechanical dlno&ilir. For the 
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SJANT prehistoric GORILLA 
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cmcuLM iw^vifr* sidewalk 
iAUBJEl PEOPLE OQ^^ETELY 
AROUND TW £K DJGRA^AS 
AND MAIN ARENA. 
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ciaus nine-foot gorilla 
fwvay s h E a b o cl y , w r> rks 
llii En lllss_ opens and close.-, 
his hands. m, iv,'- si on lath 
and cheat, turns his head 
nil ;<l opens and clones 
mouth and even. Inside 
the gorilla arc -m nucurirs 
with re v ev - i ■ '1 e switch es 



giving a combination of more than EDO in - 
dividual motions, A baby gorilla in a tret 
swings back and forth while it prehistoric 
baby elephant near by moves head, eyes, 
trunk, tail and jaws and breathes as well. 
In the background a tiger is seen. 

Another diorama shows a prehistoric 
winter scene with an electrically oper- 
ated cave bear, a woolly rhino and an ani- 
mated deer, each in lifelike movements.. 



WockiitK an S-?.lf«r-Tnnf|« Tiinr . h ■ < li I , Frams asui Me- 
i.i ry f:ir (_T: ii^.iL StnOi : Bd™-. the Exhibit BuUd'.nu 



hidden man manipulating' rln' switchboard 
con In lint . this, animal is likely to see your 
paze of astonishment find give you ail add 
Vi I tFiiill, He presses I button ami the 
hca-1 eyes blink in a tiger. He pre^-cr- 
HU other and the cruel tUuutll Iwi idles. 
.Still an oilier button actuates the neck and 
a h urrh turn- on the sound a- the snake- 
like head swoops toward your luiL 

This animated zoological history of an 
ancient iv (■ rid :u so urn I and motion is 
boused In a lingo hemisphere 
nearly J ' I' 1 feet in diameter and 
inure ilir-m Id ft > left high. Across 
the vaulted dome slats twinkle, 
cloud? ill ova fir l be sun shines as 
tEip lighting effects are manipu- 
lated, In the great amphitheater 
be rum til. jungle beasts run by mo- 
tors thrash a bout in Ihe swampy. 

Each creature is the result of 
pain 'Taking research a nd study of 
fos-il-- of such animal-- 
But you do not stalk through 
this nm ii -made jungle hunting man-nmiEe 
animals. You are brought to the animals 
without moving a step. You walkthrough 
tEie entrance, step on a moving concourse 
which circles the struct Eire, and are car- 
ried past the display. 

This moving platform, accommodating 
700 persons, carries you into a tunnel and 
turn? Hack time. To your left looms a 
great diorama. In the foreground a vb 








csif 

* * 1 * 



PO PI L a It 



r a *J tf 

V LjJ l * 

M 



n 



pour other dioramas arc arranged as :l se- 
ries of tableaus showing man's evolution 
from 1 the cave man to tilt' Cro-Magnon, 
depicting families it] their natural habitat, 
three or four figures with syiichr ousted 
motion and £ottnd in each setting. 

You tire carried from the tunnel and 
ga/c into a pit on the sleeping jungle.. 
Gradually the stars overhead fade and 
hidden lights reflect the coating of dawn. 
The jungle stirs. A bird tw liters. Huge 
leasts begin to move, then come to life, 

The bulk of th u -e animals dwarfs the 
largest ones today, The dinosaur consists 
of a heavy Steel frame on which ilie me- 
chanical parts and motors are mounted 
and over which I lie flexible covering is 
Stretched. There arc fourteen motors of- 
fering more than 1^0 movement Combina- 
tions. But all you see is a fascinating giant 
moving great jaws and beady eyes, wav- 
ing a * nakelike neck, thrashing a powerful 
tail m- licking lips with .a red tongue. 

A shovel-jawed elephant, nine anti ime- 
liatf feet tall, is equipped with ten motors. 
Near by the ground sloth, nine feet tall, 
struggles to extricate itself from tile as- 
phalt pit into- which it is sinking as it 
fates the fierce sabcr-tOOtll tiger about 10 
spring. The tiger has six motors for its 
“insides"'' and moves legs, shoulders, tail, 
eyes, cars and lips, swaying and snarling 
as it prepares io attack, 

A hairy mammoth, fourteen feet tail 
and nearly twenty feet long, has sixteen 
motors with double-throw switches. There 
is also a giant turtle, a vie Sou -i dying rep- 
tile and the eighteen-foot tri cerate ps, each 
eu nipped with motors to control actions 
and sound. In one corner two prehistoric 
reptiles are seen in deadly conflict. 

Pour men in a hidden control room' 
work the Switches which govern the mo- 
tors. Banks of control hoards are located 
in front of them, and they walk hark and 
forth pressing buttons much as one niigbl 
operate flic keyboard i>f n musical instru- 
ment, If you look like a prospect for ii, 
thrill, they pre^-, a few buttons and a pre- 
historic jungle giant has your hat. Btit if 
you are a good actor, perhaps you can de- 
ceive the dinosaur. Just appear sophisti- 
cated when yon look at him. Try to hide 
your fright. Perhaps Old Man dinosaur — 
and his control man — will pick mu some 
other victim, _ 






lUtiftn of Fabrics, Ii. Made Easier by This Mag- 
nifying; Class. «--ii h. 3ts 0 'jtji LijiJil Source 1 

MAGNIFYING GLASS HAS LTGHT 
TO AID INSPECTION 

Bv comb in Eng a small electric lamp with 
a magnifying glass, a German inventor 
has produced an instrument that provides 
its own illumination where and when de- 
sired, The light source is, a small battery- 
ied hull) that can he removed from ihc 
handle. It is. turned on and off by a To- 
taling con t net ring. The gla-,- ha-, a mag- 
nifying' power of ten, which can be dou- 
bled by screwing a micro-attachment to 
tllC upper lens. The battery may lie dis- 
carded and the bulb lighted by connecting 
to an electric outlet. ~ 

CVff/ 

MAGNETIC PIN "CUSHION ’ 7 MAKES 
CONVENIENT HOLDER 



are 
i e It 



Pins, paper c Li 
a n d ci ; Is e r si m ; la r 
objects are kept 
wise re they arc 
easy to reach bi- 
ll sing a magnetitw^ 
pin "rush ion" ran-ig^ 
sbeirig Ol a a Ul lid 
oil which n hrvri- 
xi Hi, Lai in ague l is 
mounted, The pi 

held on the magnet in more co liven- 
form ipr ini milling than if^n a tray. 
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WHEN FILLED WITH WATER 



Last St« 7 i in Inejcisrpsivc Mvtliad oE Recovering Grislt 
J ' Button' ' iJ Pres.iftll» Motfl] Rci|s<w*iI fi&m Petal* 



"BURNING A BUTTON” FOR GOLD 
LATEST RECOVERY METHOD 



Recov^ri ttgf gold without (he aid of cj; 
pensive equipment is pdsithlc by a method 
used in California. It Wii ^ devised by men 
who turned to gold hunting after mini;. 
Searching for Other work. The method i ■ 
called “bunting the buiton.” Gold washed 

nnt by erne group' is can pi it in Quicksilver 
and placed in a frying pan, A hollow cm 
into a raw potato is placed Over the quick- 
silver and the frying pan is heated, caus- 
ing the quicksilver to evaporate. The 
tuto condenses the fumes causing 
ration of the gold. The "button" of go 
recovered by this met bod is valued at 
end dollars. 



POPPY OIL AS FUEL FOR LAMPS 
STILL USED IN CHINA 

Poppy oil is still extensively used in 
Chum ns fuel for lamps, particularly ip- 
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the opium-producing centers where it is"^ 
plentiful tnt(| inexpensive. Although the 
light given by poppy oil is poor as com 
pared with kerosene, the cost is only afcoin 
half as much, and Ellis Is the deciding fac- 
tor among the Chinese who cling Lo Si. 
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! illing a ncw-Eypc fountain pen with 
v. iter starts it manufacturing its own ink 
rnrti a Cartridge in the barrel. The pen Is 
filled like any self-tilling pen. The water 
ftaC Cannot corrode, anti the writing fluid, 
which flows smoothly from the point, is 

permanent. Reloading the pen with an- 
other ink cnrJrklffc i- simple, he feed is 
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TUFTS. 1 OF WOOt ON AIRPLANE^ 
HELP T< 

P L'sigiuws^i’tc ^ 

W i;igs and other exterior suril 
planes in Elieir attempt to improve the 
h.i pc of the various parts. For ascertain- 
the direction and force of air currents y-- 
during maneuvers, a large 
her of t nits arc dotted over the wings, ^ 
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['he different ways in which they cither 
stream out or blow about irregularly in- 
, (I cafe the nature of the air' llow. The 
' t Lusks also help to detect eddies formed on 
i In- body, Wings a i : 1 1 tai E, particularly at 
the junctions between (hem, when stream- 
lining is imperfect. Heretofore, designers 
h.v. c depended parltt on theory ajid part- 
I n wind-tunnel W'srs.,, 
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FO U NT A 1 N'TTEFT MAKES OWN INK 
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POPULAR MECHANICS 831 



Revolving Wings Replace Sails on Rotor Boat 




Aluminum Rotors on Thio Craft Aro Rbrtwit lit Opcr ai inis r tTirov of the KOIOrO Art Mounted on U*e Boat 
to Give It Four Time* Ihe Power Produced by kcffLljiici Sails 



Visitors 1i> Chicago’s World's Fair will 
see a boat tvi ilio tit *a,ils, using tin- wind for 
riving power. This craft is ft Seventy- 
lL cabin-cruiser type of motor bout, but 
instead t>f u motor it is to be propelled by 
three upright revolving wings or rotors. 
Laurence ,T. Lesh, .ihe inventor, claims his 
. boat is different from other rotor ships 
since his craft depends entirely on ihe 
wind for power, whereas others have had 
tile revolving rotors driven hy gasoline mo- 
tors. The rotors of the world's fair boat 
rise about iw.frmy-fiee feel above the fleck. 
Tt is claimed tliese wings will produce 
about four times tbe propelling power of 
regulation sails. At night colored lights 
will be played on the rotors and produce a 
scintillating effect vistblie for several miles. 
The boat has been equipped with a system 
of loud speakers, short- wave radio appa- 
ratus anfl all facilities for broadcasting, 
and will he used as a floating auxiliary to 
the ]nj mic-nddrcss system in reporting 
boat rates and other water sports to the 
crowds an shore. J3v reversing the dir 







linn of rotation, the boat can hack up as 
fasl as d can go forward, and ihe rotors 
net as stabilizers in rough water. 



COIN- IN -SLOT BOOK DISPENSER 
IS AUTOMATIC LIBRARY^ 

Books are dis- 
pensed automat- 
ically by a coin 011- 
thc-slnt machine 
L I ill L offers a choice 
of i 0 0 v o 1 u m e >. 
The hook desired 
Is p laced nearest 
the slot hy twirl- 
ing a knob. Then 
the coi ii is insert- 
ed, and a dip of 
1 h e iv ri s t brings 

uni die volume. A 

fivc-cent piece is 
used ill this, ma- 
adapted to other 
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FIVE-TON PLATE EASY TO MOVE 
ON BALL-TIPPED POSTS 



Site'! plates weighing ten thousand 

pounds are haudlH easily when supported 
on upright standard h lipped with hardened 
steel baits. One large steel ball m each 
standard, which resembles a bowling pin, 
is supparLed by sixty- five smaller steel 
balls. These [jails roll against one another 
as the giant plate is swung around at the 
slighlL'-t exertion by workmen. This meth- 
od of handling is used with a shearing ma- 
chine which cuts the plates into Various 
sEinpes, A crane lifts the plates onto sev- 
eral «.if the bnll-tipsjed posts. 



ILLINIUM ONE OF "RAKE EARTHS' 
-jL FOUND RADIOACTIVE 

Illinium, known as element sixty-one, 
has been isolated by Mats rice Curie, neph- 
ew of Madame I’ierrc Curie, cnciiscoverer 
of radium and polonium, and M. Taken- 
rian of the Radium Institute of Paris, Tlie 
dement was discovered by Prof. B. S, 
Hopkins, of the University of Illinois, in 
1926. It belongs to a group pi chemical 
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dements known as Jl rnre earths" that arc 
metallic oxides. All very simitar in chem- 
ical properties, these dements were named 
rare earths because of their resemblance 
to substances at one time known as 
''earths,” suib as time, magnesia and the 
like. Isolation revealed that illinium has 
certain radioactive properties. 

cr*| — 



HOLDER FOR JIGSAW BLADES - 
GIVES INCREASED USE 












More service 
from jigsaw blades 
i s o h t a i n e d 
through tF»o use of 
a holder or exten- 
sion device. Usu- 
ally E li c h I a d e 
break? at the bot- 
tom. Then it can 
be fitted into the 
holder so that the 
length will he (bn 
same as before die 
b rea k, acnl work 
can he continued. 
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Airplane Has Paddle Wings But No “Prop” 

IVillii'liku »-inKs arc I ^Cl Vl,U,f , UrtTT ..i- 1 , 
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■'svel ice ic u hrc wing 
expected t cj enable a new 
German plane to fly for- 
ward or b a c k w el r d and 
straight up or clown, all 
without the aid nf a pro- 
pdler, The wings, revolv- 
ing about a central axis, 
may he tilted to take ad- 
v flotage of the w 3 n d. 

Hi us, the plane will he 
able to make vertical de- 
scents with the engine 
stopped anti to land in a 
place only five times the 
length of the plane. A 
1 .Ollt 1-1 LOrse power ni (j l 0 r 
will turn the paddles fast 
enough in a dead calm to keep the ship 
hovering in the air, , 1 S well as facilitate 
landing in a small space. 




TWO-WAY MIDGET RADIO SET 
AIDS U, S. FORESTERS 

Development of a midget radio trans- 
mitter and receiver that weighs only four- 
teen pounds gives t ho U n Ltct^ Sialcs-fnifst 
Service a new weapon in fighting forest 
Jirv> r j tie transmitter hag a range of fen 
miles, while the receiver picks up signals 
for a distance of Ml miles. The set is 
equipped, for voice or code transmission. 



Paddle Wings. Replace chc Conventlanal Wingr. jnH Pfojietlee on T 1 lI& Plant 
That Is Expected la Fly Backward or Forward. 2nd 10 E Lover in il:t Air 

There are no tuning adjustments on the 
trims in it ter. A seventy-foot antenna is. 
used. The set was developed in the lab- 
oratory of the radio department nf the 
forest service at Vancouver, Wash. For- 
esters carrying this set would he able to 
report fires more quickly and to call for 
more Hre-fightiiig forces and equipment. 
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MINERAL TELLING EARTH’S AGE 
HELPS GEOLOGISTS Q If Ltf 

Bentonite, a peculiar. Compact, fine- 
grained min era! which served as nature's 
timekeeper when the continents were be- 
ing formed, helps geologists to determine 
the age of a particular rock series and to 
estimate the age of the earth. The mineral 
is derived from the alteration of volcanic 
ash, Showered from active volcanoes, 
tli is ash fell over a wide territory, forming 
a blanket that divided existing formations 
from those that were deposited later. Thus, 
when a geologist finds a deposit of ben- 
tu Elite* he knows that he has a time card 
with which lie can measure the relative 
ages ni rocks over expansive areas. Ben- 
tonite also is of commercial value, being 
used in the manufacture of paints, ierti- 
lisLcr, paper, and the like, as well as in the' 
re lining of crude oil, It also is employed 
in antiphlogistine and as a filler in phono- 
graph records, textiles and other emiu 
modifies, Most commercial bentonite 
Co Elies from the western states. 
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It Taltes Courage to ''Bail Out" Ht*iJ, Firil as This Han la ilGinfc: L^rr Right, a Drmon si ration oE Siimil- 

Igneous Parachute J urnping During Bmijii Ait $lmw 



IN a bundle of thin silk, weighing less 
than eighteen pounds, is concentrated 
Elie power to abandon a disabled or burn- 
ing aircraft and, at the stow rate of six- 
teen feet per .second,, safely float down to 
a landing. With that same bundle of thin 
silk, if necessary , you can hurtle down- 
ward at tremendous speed, then check that 
speed and float safety and easily to earth. 

To this extent has science, assisted hy 
death-defying parachute jumpers, devel- 
oped the modern "life line’ 1 of the air. 
Yet. directly over your head, science is 
Still exploring a physical world that Is as 
remote to most of us as the frozen waste 
of the Antarctic. It is a world in which 
death is the immediate sentence meted 
out to any explorer who makes an error, 
hut which nevertheless Is rapidly being 
made safe for all who travel by air. 

All of the fantastic legends about the 
world immediately over our heads have 
been disproved within the last decade and 

m 



a hati. Yet, while science could disprove 
them in theory, it remained for the dare- ^ 
devil parachute jumper to prove that sci- 
ence was correct. 

D o you .still believe that' If a person 
jumps from a high building, he will die 
before his body touches the ground? That 
if a man jumped out of an airplane from 
a great height, the air would be too thin 
to support his body beneath a parachute? 
That if a man jumped out of an airplane, 
unless he quickly opened his parachute, he 
would suffocate — being unable to breathe 
because of the terrific rush of wind ? That 7 
the tremendous speed at which a man fallal; 
before opening his chute would cause such . 
friction that his clothes would start t0> 
burn ? *■ ' 

Th ese were sonic of the theories in; 
which even veteran pilots believed until 
lately and which had to be disproved he. 
fore they would consent to become “um- 
brella pilots" and save their lives with life 
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lines ivf i l.i- air. Although 
l rl v parachute has been 
known arid used long beiort'' lltc Invention 
of thf airplane — going back nearly a cen- 
tury and. a half to the early da vs oi bal- 
looning — its use a* an aerial life preserver 
is Strictly a modern develop [laenl. Even 
during the world war, tin: parachute was 
considered by l lie battle pilots as more cn 
71 hindrance than a help and worthy only 
Ot" l fie observers In the lighter-thVm-jur 
”i u liber cows" who were helplessly open 



!’■ attack while directing- art lien fire, s 
kite as 191 y, there was, not u. parachute 
factory in America, fatal Crashes were fn> 
fitter L, and it was vital lhal tliese pilots, 
it I' my, navy and civilian, he protected. 

So science, in one of tile in frequent 
times it lias had to do so, ashed men to 
risk their lives to disprove many nc the 
theories of the world above tile grouml. 
Into this battle leaped many daring- jump- 
ers who have won undying niches in avia- 
tion history— men like James M. Russell, 
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tilt; young inventor <>i the "Lohe” chtlle 
■.h.- h i c h nas to dispense with the pilot 
chute; A, Lea Steven s who devised tilt 
rip cord; Charles Rroadwick who was ike 
first to use a parachute pack on the junip- 
er's back; Leslie Irvin, inventor of the 
Irvin air chute, and many others. 

One alter another the fake theories 
wore d is |i r n vet 3 , Cn p t. A . \ V. Steven s. aerial 
photographer, "bailed out" at 26,5tW feet, 
and came easily down to earth, Floyd 
Smith made a ‘'pull-ofT” jump from a na- 
val plane at 100 feet and James Russell 
dived, head foremost, from 200 feet, his 
chute opening and letting him down ivh li- 
on t injury. Aviation Machinist's Mate 
Whitby fell 4,400 feet in ihirLy seconds be- 
fore opening his chute, and Spud Man- 
ning, national delay cd-opening parachute- 
jump champion, dove from an airplane 
more than two and a halt miles till and 
didn't puli his rip cord until near the 
ground. 

While Whitby effectively shattered the 
"deaf 3] myth,” lie also discovered that, 
after falling a feiv thousand feet, a body 
was liable to spin and cause the shroud 
lines to wind up when the rip COrd was 



pulled. sO 1 3l e 
w e n d could 
not enter 1 3l e 
chute. In ad- 
dition, black 
iipots heffan to 
appear before 
iiis eyes, and 
it was con- 
ceivable that 
after a long 
fall a spinning 

jumper might lose conscious- 
ness. 

Spud Manning, however, did 
not spin and Lite secret of how 
he prevented it has nut yet been 
revealed. Science is now at work 





trying to solve the problem itl a 
variety of ways, in- 
cluding the use of n 
small canvas rudder 
or stabiliser to lie 
attached to the legs 
of the jumper. 

Tn October, 1922, 
the parachute lirst 
proved its worth as 
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n life saver when Lieut. Harold 
Harris, flying' 2,500 fee: t above Mc- 
Cook field, bailed out head llrst 
after a i . , .‘ i ]i buckled, Hurtling 
downward, he frantically readied 
for the rip cord but grasped only 
a leg strap. After falling mare 
than 2,2QD feet, he finally I neater! 
it and pulled, Less than 300 feet 
from the ground, his chute opened 
ami he landed uninjured. 

i li a t rn e in o r a h L e occisi o n 
marked the formation of the re- 
11 cuv tied Caterpillar club, which, 
since that time, ban added to its 
roster the u atnes of scores of 
members who have hern forced 
to jump or crash, 1 lie momentary 
confusion which marked Lieuten- 
ant Harris’ jump and the fact that 



Above, M tilled 4t “ftiifltriK O'H' l Ltfi, Giant 

Fii -:.i hu Lc L)[i'.si't:l lc; Lowtr in Airplane 



the rip card, when pul It’d, became detach r 
able, was seised upon by the first few 
members of the Caterpillar club a? n test 
of calmness and presence of muni when 
bailing out. To bring back the rip cord, 
after a forced jump, became the determi- 
of every man forced to hail out. 

The abiEity tr> direct the parachute's 
course to Si i rue extent has been utilizer! liy 
many jumpers, Joe Crane, national spot- 
jump champion, can land in the middle of 
a hundred-foot circle from a height of 
feet with considerable accuracy, 

“A chute is sideslipped or glided by 
grasping a handful of shroud lines on the 
side toward which you want to go and 
pulling the edge of tFie chute duwtlT 
States Mr, Crane, "This pull spills air 
from under the air chute to lEie lligll side 
and results In a material increase in the 
angle of glide to the lower side. As the 
rate of descent Is increased while side slip- 
ping. it is not attempted close LO ground 
except a 5 an emergency." 

One of the grim jokes told to aviators 
used to be, “If this parachute doesn't 
work, bring it hack and I'll give you an- 
tCul'.clllLWSl It: I 'LK'- 1 LfiA.J 
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STONE MADE FROM WASTE 

Used foe BUILDING 
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Man-made stone, put together 
from waste products of limestone 
tg narries and shale beds. provides -,i 
a building material of wide appli- <• 
cation. Synthetic stone is being^'V- 
made from finely ground sliale^ W 
and pulverized limestone, hut the^ \ 
profess can be adapted to marble 
gran ite or s laic tlepos it ?.. For d 1 1 
ability, attractiveness and ecmi-' 1 = r ' 

“ T 

cniy. the man -made stone com 
pares favorably with sis natural 
rivals. The pulverized niaterial,yrt£ 
thoroughly mixed in proper pro-*i 
portion, is compressed in a 
i idled Steel form under a prqssu 
of 2 P S00 pent tids to ihe square inch. 
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«i above , His Kwl. This Abigail 
IhIhTi* wLih. Kan and Knee CoiuoLt 



ounces nii Alter drying, (he mold is steam eds'. 



PTLOT FLIES WITH HANDS OFF 
CONTROLS AND THROTTLE 



His hands tied above ll is Head, Johnny 
Crowell, of Charlotte. W. C„ operates an 
airplane, taking off, landing and maneu- 
vering it in the air. The stunt flyer ma- 
nipulates controls and throttle with his 
feet and knees, never using his hands, A 
fool -operated throttle, his own invention^" 
aids the pilot in his “hartds-ofT" flights. 



to produce the necessary client 
ieal action. This pressed block is ready 
for immediate use or it tmv lie polished; 
just as other stones arc. The process takes^S 
less than half a day. Coloring mineral^ 
added to the mixture will result in a wi 
range of beautiful stones. 
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SWATTER INVISIBLE TO FLIES 
( DOES NOT MAR FURNITURE 

Swatters wh ich 



KEYS ARE EJECTED FROM CASE 
BY SPRING ARM 



Keys may be ejected easily from a new 
metal container by a spring arm. Pressing 
downward with the thumb unlocks the 
key, which is then flipped from the han- 
dle by the spring,, ready for use. To put 



the 



!■ i' ■ dried into the handle 



where it automati- 
cally locks insclf, 
I dent E fie a lion 
marks cm (he han- 
dle arc used to 
designate a partic- 
ular key, for in- 
s t an Ce. S o. 1 , h QUSe 
key, No. 2, garage 
key. No. 3, office 
key, etc. At night. 



chance are made 
■of tra ns parent ma- 
terial w hich is vir- 
tually invisible as 
it descends on the 
victims. The swat- 
t vrs arc easy to 
keep clean, have 
the resiliency of a 

whip, are practically unbreakable and 
not mar furniture, 

'VS 

C6RN STALKS OF GREAT VALUE 



AS BY-PRODUCTS SOURCE 



the keys arc identified by passing the fin- 
gers over the Raised markj. 
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As a source of many by-products, corn- 
stalks, outturn stalks anti straw, now dis- 
carded by the American farmer, are of 
great value, in the opinion of scientists 
of the United States bur eau of standards, 
one hu'n drccTi in i 1 1 i mi tons of pure cellulose, 
sjx million tons of. sugars and larg# quan- 
CAsvmJLA. AjlalsHtj 






1 i t i C > a! gums and lignin could he pro- 
duced from the three hundred million 
trail* thrown away as farm waste. \\ r Kil«- 
the manufacture oi cellulose from stalk- 
ami straw is not yet commercially success- 
ful, thy research is in its early stages. Cel- 
lulose, lies ides being the chief constituent 
fir paper and rayon, is used tn making ex- 
plosives, cellophane, photographic films, 
lacquers and adhesives. Farm waste, 
washed, cooked and treated, may he re- 
duced Lu ii pulp that contains lintcly-five 
tra ninety-eight per cent "alpha cellulose,’" 
Further cooking under pressure with di- 
lute ncid makes possible the extract Lou of 
certain sugars that may find important 
Use in re sins, solvents and medicine. 



AUTO WITH AIR-COOLED MOTOR 
PROVIDES EXTRA ROOM 



Four air-cooled horizon l al cylinders, 
set opposite each rather, eliminate the need 
of water-con ling jacket* in a light car re- 
cently exhibited in Germany. This ar- 
rangement also oilers more room tor pas- 
sengers, since the lirady can lu? made larger 
becau-e :-n much space i- saved in rm mu: 
iug tin my tor on a lobular frame. Anoth- 
er feature is a copy 3- ov Center of gravity 
a i id Jinte id bray mi .All axle-, arc indc- 

penrlently spruim, and the '< uly is stream- 
tilled and accommodate:, four pa -.mongers. 



Top, Lami, of Unus-jnl Appearance G K:Ti:ie-,-. 
Lielit; Borlcm, Csir'KTUCSsen tc Prevent Glare 



LAMP FOR ELIMINATING GLARE 
GIVES EFFICIENT LIGHT 

Glare is eliminated and more efficient 
light is produced by a scientifically de- 
signed electric I:li i tp that combines indi- 
rect illumination with controlled spread 
rat the glow, Tile bull? is concealed and 
surrounded hy a parabolic reflector that 
di feels tile tight to a "ceiling" or Upper 
reflector which is self-COJltElincd in the 
lamp shade. Thus, the ceiling is brought 
to the light source instead of permitting 
the light to spread to the ceding, a-; is the 
practice in most indirect-lighting units. 
The upper rcllcctur directs the illumina- 
lioit (o the place where it is most needed, 
giving off a white, mellow glow which is 
glare leas and evenly distributed. The re- 
flector is made of a special alloy that takes 
a high pril. -h hut !s not plated. Regard lea 5 
of the shade color, the light is always 
white, Standard household bulbs arc used, 
the wattage depending on the lamp model, 
3iy 1h?s1, a sixty-watt lamp gives three 
times more illumination than the ordinary 
table lamp of equal power, A flexible 
cord is furnished with the tamp. 



r-amaa Cei will! Eki ra Re ni f:. • .P.i:.*rn g t by 
k " of It's Air-Cwjot] .Motor, 5'nown Below 
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L-rrt. ileur T'.th SrtsifH Bi«!.H as raassiri 
f.i-u: Thi’sc ns "Nigh? Aher" H 

Hiats behind Si*am Curtain for thr Ki aaIc j 
P ipes, Lights anti Cur^td fS-flck oE Pram 
effect nf Bis-lancc 



Steam to Unfold Fort Dearborn Massacre 
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S-tEStll pRi.ll |l £ frcrii >»l>V« Kr«mc in 
Fluid ng -an C il Pi L D y I'.f Pi 

Midway Opposite Old Ft. Dearborn 
WiU IJihi. ! i;.f T \«o PaintirKS 5 -hov-n 
as Kigbt C<=it*i 1 ti jirn:r Stdite Rep- 
resents Massacre si U. S. SiilitltfJ 
:nd Settlers at Ft. Dearborn, 121 
Kerut Afii); Lower, N i r hi Aster, 
wills 1 isijl.ni Mowing to mu Sand 
Dune as i.h<j Kr.it K lirns : Indian'* 

Figure Is Join : r-.l nml Operated nil 
li-al.lrn- ; S -1 ram Iron P:p-;s near rroin 
of_ Pi-itlriH Qi'j-n Curtain. Effect; ~C 3 
LiniiiTi. anil Thirl y Klectrrr Fans Pio- 
ducE Variaup EsTeetei; Phiand£fit£b 
Hmord Tells Si ary «( Unupe 



Top, ]-'r«l R. GLihs at Wgrts or. PiEty-On-t- Foot 
Scrne; Note L Fe-S fu Figures.; This (a 0 i* ■= l; - 
Thr.-i- to Hr Shrvwi'i in Si.l»-ar KrAKfte ai End cf 
E»h.ibition tlalL Draped ar. Black 




V 

\JM} 

, 0 PULA ll 

^ 1 

■>: OYSTERS HELP COMBAT GOITER 

BY ADDING IODINE TO DIET 

L \ k g'' 

Two servings of oysters L 1i We ek wilt 
combat goiter by supplying a large part of 
* 1 3i c iodine necessary ior tlie human sys- 

T Dicitl Accepting the daily requirement or 
the adult as forty-five micrograms per 
day, two servings oF oysters would give 
^ thirty-seven per cent of the weeklv Iodine 
need, tJte remainder to be made up from 
lire balance of the diet. In a survey by the 
"Ca/ L'nituU. Stales bu'ruaii of fisheries aild the 
isjsoiitli CaroMp* fond research commia- 
4 r-inj 11 , It w?JES found that oysters are easily 
* >3 digested and rlmt they contain significant 
^ btpianlic ies of vitamins A, Ti, C, D and (7, 
J^iit addition to being rich in other minerals 
Vnccessa ry to the diet. They are law in 
' — tyulorilic content, being particularly adapt - 
Y fed Enr consumption during hot weather 
J jiiEid as a protective food in a reducing diet. 
J^Cauncd oysters may he used with safety, 
^ \Other foods with iodine content include 
A -ycd sal to an, milk, spinach, potatoes, car- 
^ n'uts, lettuce, os liver, eggs, apples, green 
beans, hotter and beef, 
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CUPBOARD DRAWERS OF GLASS 
MAKE CONTENTS VISIBLE 
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Easy cleaning and visibility of contents 
are two features of glass drawers for the 
kitchen cabinet or the cupboard. The 
drawers arc all-glass, even to handles, anti 
are lit ted closely in the cabinet frame. 
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INSULATION TO REFLECT HEAT 

IN COOLING REFRIGERATOR 

Heat is reflected by a new form of in- 
sulation for refrigerators and ice boxes. 
A glared Surface rejects heat waves just 
as a mirror reflects liglu rays. In addition, 
thou sands of small air pockets in lhe iu- 
■■nlalioti material bar the passage of heat 
that is not. reflected bv the surface. The 




material is made of corrugated fiber by an 
inexpensive process. It also is adaptable 
to the building field, 



PLANE FUEL MADE FROM COAL 
TESTED IN GREAT BRITAIN 0, V 

One of the British air squadrons is us- 
ing gasoline made from coal in its planes 
Yi> an experiment, The gasoline Is a by- 
product of an industry making a smoke- 
less fuel and is said to be cheaper than tbe 
j oil from coal produced by n hydrogena- 
■■ lion process. Il is claimed till- fuel has 
thr highest anti- knock values of any on 
HI • British market, ibat II requires no ad- 
3ditionaI chemicals and has a negligible 
-■ gum content. 



I! Popular Mechanics Magazine does not 
publish the name of the maker of, or deal- 
er in, any device described in its pages, but 
this Information is on file and will be fur- 
nished hy otir Bureau of Inform at inti up- 



on request accompanied by return postage,, 
Lr / tv T J- Gif t ( 



■W t i 



Mi j 



L 



JO 



% j.fV i rtWU-i (bL t r.v 






rmA M.i-q .. 







%e Mystery o/ 



/^AN animals rcttlly "talk" 1 to each Oth- 
er - Do tllty have languages that 
Convey rudiment ary feelings and possibly 
more abstract thoughts r Do coyotes, fur 
example, carry on conversations when 
they howl or are they merely making o 
noise ? 

One warning '‘quack" will cause a flock 
03 clucks to disperse. Dogs seem to esc* 
press their emotions with their voices. 
Close observation shows that nearly every 
specie h of animal is able to ni Like sounds, 
and that many of these sounds have defi- 
nite meaning. 

But vocal signals do rest account for all 
the ininrmat ion animals relay to one an- 
other. Wolves have a silent telegr nph sys- 
tem that warns when a member of the 
pack lias been poisoned. Crows spread tbc 
word of a good meal without a Sound, h 11 rl 
there appears Lu be no audible signal to 
c.^uho nil members of a flock of sparrows 
to take (light a I the same instant, 



The reason, says Ernest Thompson Sc- 
ion, an authority Orl animals, is shat ani- 
mals can talk in half ,1 dozen different 
ways, In the uilds, the voice is of second- 
ary importance, for it is too apt to attract 
enemies. Instead, some animals have adopt- 
ed deaf-and-dumb sign languages. Others 
talk wit la odors. Keen eyesight e [tallies 
some species to receive messages from in- 
ctediblc distances. Rabbits, ullich are al- 
most completely dumb, thump iheir hind 
feet on the ground to communicate with 
each other, 

"One of the most communicative of all 
Animals is the American antelope," says 
Mr, Seton. "At the same rime, it is one 
of the most silent. When the antelope I? 
alarmed, Et snorts or whistles. When it is 
curious it barks. It bleats to call its young. 
This is the extent of its vocabulary. 

“For long-distance CO rtlttUirl [Cation the 
animal depends upon its heliograph. On 
the antelope's hind quarters are large 
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t j n E'l i : A l I m P-Hfcy, 

! £in; Top, 

patches of i.\ H ite hatr, When h is f tight- 
ened the hair becomes erect and flashes in 
the sun Like a dish pan. The winking 1 white 
SpOti can Lie seen farther than lire outline 
of the animal, Flk and n few other species 
also use such heliographs to spread warn- 
ings. 

11 1 1 also has numerous glands from which 



n tint's arc released. F.ach has a 
different meaning, A mm-ky odor 
I- released from ihe white spots 
on the crupper isfirn 1 tie animal 
operates it.- heliograph,. The 
odor i-- n duplicate danger >i«ii?il 
f ii e the animals that did not see 
the flashes. Another gland on 
the I me k re I eases a pers n nal nd or 
by which One antelope can di--- 
tingtsish il S friends from strangers, Cdands 
on the feet leave odor trails when the an- 
imal moves. Other glands on the Legs op- 
erate when tlLe animal lies down/' 

Research is leading zoologists to the 
COP elusion that nearly every M[iecieSi of 
animal uses an odor language. Just haw 
complex the languages arc and how many 



Prt|i»rin.g B«tile fur MkrirtCSpqG Ei-nniiiurtsun <?4 
j.ii.iznin,: ecj a Ti kyde s Ei.ct.iw, a GLant 
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Chattering Monkeys Utter Many Spends with Dt finite Meanings; the 
Moi-hur, Ab-yn'u. BroUsblj' Ip ToPinB Papa That Baby Hai Cut a Tooth 



(lifter hi i l meanings they convey can only 
be guessed, tor in most cases the odors 
are loo faint to be detected by the human 
nose, 

"J j , very well seem a to have an Individual 
odor that can be recognized by others as 
easily a 5 a face” says Mr, Seta in "The 
odor proclaims the age and sea of the ani- 
mal, its physical condition, whether it i;. 
hungry or gorged, and whether it is fright- 
ened or at peace with the world." 

Entomologist a suspect that odors are 
also an important means of communica- 
tion among insects. None of the insects 
have typical vocal organs, but lately cars 
are being foil aid, sometimes on the legs, 
sometimes run the abdomen, and in some 
cases at lEie ends of the antennae. Now 
entomologists are wondering whether in- 
sects produce sounds that arc above or be- 
low the range of human ears. 

Attls titirj n estio usably have an elaborate 
language, hut just Eiow the messages are 
conveyed remains a mystery. Some sug- 
gest that the ants use an odor language. 



white other authorities 
are convinced that tEsey 
transmit their messages 
an a complicated signal 
code, A feeler tapping Oil 
t Ei e head might mean 
"follow me” v. Idle a tap 
oil the body might mean 
"help me carry this load,” 
Monkeys are the chat- 
terboxes of the wilds. 
Since they are nearly im- 
mune from attack, they 
talk more frequently than 
other animals. Apes have 
vocal organs that closely 
approach those of the hit- 
man species and they arc 
el I equipped t uj utter the 
complex sounds that 
make up a language. 

Observers find a strik- 
ing resemblance between 
monkey talk and the pri- 
mary emotional language 
in which man expresses 
lbs feelings during baby- 
hood. The actions and 
facial expressions that ac = 
company primate speech 
make it easy lor casual 
onlookers to understand ihc meaning of 
many of the sounds. Tone alone classifies 
expressions of vituperation, hatred ail (I in- 
dignation. Chimpanzees laugh with joy, 
scream with auger and whine to express 
resentment. 



Chimpanzees and orang-utans are the 
my st intelligent of the primates and have 
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developed 1 1 ;,<- mo:M complex 
Lau^un (f cf.. few chimps have 

been t Aught to cull llif it own 
urs by Hirin', amt ethers h | i - 
pear lil 1 1 11 di Ts-t.intl when 1 lif-i r 
mvn so ui ii I :- are u tiered In il 

Unman. The chimpanzee l:m- 
juipfl consists n f at least sev- 
eral dozen words. Ivxerpts 
from this chimpanzee diction- 
ary are: gak — hunger: gho — 
greeting: h o-i > 1 i 'alarm; 

who -all — satisfaction : nh-nh- 
ah — apprehension: ai — paitt : 
o 0 h — p le a (I i n g : k A Ii -h a h 
(whispered ) — sorry, 

One of the big differences 
hetwimi: 1 iuira.ii and animal 
speech is Elint hum arts must 
learn a language before they 
can mi it, while, with the 
lower animats, the knowledge 
of ilie Meaning of sounds ap- 
pears to be instinctive. Birds 
see n i tu under stand 1 hi i ■ e;d 1 ' 
of the parents even lie fore 
they rare hatched. A chick 
hammering away at it' shell 
immediately ceases work 
W Fi ui i a 1 1 it run I ti L t en- a warning s 1 1 >: i • a lit] 
re in ai ns uiiiut until a reassuring call sig- 
nals that the danger has passed. 

"Kina language 3 are made tip of four 
fundamental sou mi-," says Howard TIill, 
Zoologist at the LdS Angeles nlUsuttm. 
"One note is a danger call, ai o? 1 i. ■: a mat- 
ing call, and a lEsird a food calk A 'follow 
me" call is used by the hens to lead their 



tTic Qillltorc Monkey. ltl« D«-r, thfl SlOlti tSit A ntdop-r a-nd the TIkct Kaa tts Own Method pJ 

Cons mu rue, a ting will: to Ow.i Kindi Souml, Si^hi &ml Snu.l AIL PSay » Part in Animal ' TaJli," Many Ani- 
mals S ujip! cnent: r_u Vccat Noises wi:Ln Odors or VisLti'c SiRRals 
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Growth of Electrical Network Told by Mural 





'Muni Sliuwj Elow i he Use e.J Alicrnaung C'jrrcai [foj Spr:i:l ThiouR-Kaut iLic Million., in the Center Is n 
RepMucr-caLion of Niagara l>allk with Corr-ci t'-HK Fu-wur Linus Co New Yorl and Othur Citi.-m 



central theme, Surrounding this ipene is 
a large gear wheel symbolic of tremendous 
power and industry. Tim background 3a a 
IHap allowing 5 eel ions of several states, 
conveying [he irlco of distance. Different 
cities are represented by characteristics 
peculiar to them, a 1 ; New York by hs ?ky- 
sernpur:, and Pittsburgh by its [uills. West- 
iughouse engineers point out that the 
riiural in most appropriate, since ninciy- 
five per cent of the electricity generated 
today is alternating current, 



Cent dm vied of a gleam ing-b lack mate- 
rial, called ''mi-carta ^ inlaid with sheet 
aluminum dyed in desired colors and cut 
to shape, a mural designed by the West- 
ingliciuse E lectric and Manufacturing 
company t ells how tlie use of alternating 
current has spread. The mural will lie ex- 
habite I at the Century n£ Progress expo- 
sition. Niagara - F a t ten — TrfriTft — n^is Eiar- 
nessqd in 1893 by George Westinghouse as 
tlie world's lirst large-scale, alternatbig- 
currcnt, water-power development, is the 
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LEAKING TIRE VALVES LOCATED 

(j BY BUBBLES IN TUBE 

Leaking tire 
valves can be lo- 
cated quickly with 
a tube which ap- 
plies the old prin- 
ciple of the water- 
bubble test — w Ci- 
ting n finger, plac- 
ing it over a valve 
and watching for 



a bubble, Tlie leak detector Consists of a 
transparent tube partly filled with water 
into which a flexible rubber clinch with a 




chuck is pEaced over the valve stem and 
tlie leaking air flows through the tube nnd 
into tlie water where bubbles betray the 
faulty valve. A clip is attached to the de- 
tector so it may be carried in the pocket. 
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AMERICA IN LONG WARM SPELL 
WEATHER RECORDS SHOW 



During 1 lie past twenty-five years, Amer- 
ica has enjoyed the longest warm spell 
since the Revolutionary war. This is the 
laic told by tlie weather charts On which 
a red line has been rising Steadily since 
19Q&, tracing the course of (bis extended 
war null- The winter of 1931- fd.33 was the 
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’(vafrfliSt in more than 100 years past 
The Rocky mountains. Last winter was tel 
not quite so warm, which may or may not ^ ^ 
indicate that colder weather is in prospect 
for the ne.vl quarter of a century. The red V *4. 
temperature line on the long-time weather ^ 
charts, going hack l5h years, rises three // *$ ^ 
times above the straight r " J 

line representing t h e 
long-time normal, ami 
dips below it twice. The 
first warm spell came at 
the beg in mil g of t he mil e - 
teen tli century, the sec^ 
oiid about seventy- five 
years later, ami W« Hire 
still enjoying the third. 

The long warm and cold periods, of 
course, arc broken bv minor fluctuations 



ThE± Moit-d $n4tdfc4ar 
Really Runs r Driven. *>y 
the Srna.ll E-nainc- Shawn: 
Netc H ijw the Eliiicb 
Covef May Be Lilted ta 
Reach Eflltery an! Cual 
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in C l'i C Opposite direction. Summers grew 



colder from about IS? a to 11J12, but since 
then have been warmer. 
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TABLE WITH ADJUSTABLE LEGS 
FITS BED OR DIVAN „ 

C HOj 



Adjustable legs Oil a small tattle n. 1 ake it 
adaptable for use in connection with bed 
or divan, It can be used for card playing, 
tilted hook rest j bed table or a play table 
for children. If the legs on one hide are 
shortened, that end of the table can 
placed across the lap of a person sitting 
the bed or on a divan. Or tile table can r .^ 
be rilled for use on I he bed 

>y 
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MIDGET ENGINE IN MODEL BOAT 
OPERATES ON GASOLINE 

Powered by a midget gasoline c 
model speedboat now on the market hafT^U 
a speed of fifteen to twenty- five in lies an,'— ^ 
hour. The boat is thirty-six inches long 
and eleven inches wide, It is made of ma- 
hogany, The rudder is set by n dial and 
fastened with a thumbscrew. Batteries 
and coil arc placed Under the hatch, while 
the gas tank is concealed under the fore- 
deck, A direct drive connects the engine 
to rhe propeller. The engine is two-cycle, 
a h cat -r reared alloy cylinder. 



Tabic far Ecadijijr or Card P:ayin L ? Has AstjUitible 
Lvii-- as Shin*/ | l, far or Plioai 
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RED SPIDER KELLED BY POISON 
IN NEW INSECTICIDE ^ y' #£ 

Control of the red spider, an insect pest 
£ causing large crop losses in T lie south and 
rX west, is promised with the development of 
ide based on selenium, art ele- 
closcly related to sulphur. The corn- 
red spider feeds on nearly 3X1 va ri- 
ot" plant-: and it is estimated that its 
« a mage !<i i he cotton crop alone i- $i,0(J(l,- 
a year. The insect? multiply rapidly 
and arc immune to the toxic power of the 

common contact insecticides. G. It. Gnad- 
i iger, a research elieiuist, conducted many 
experiments Oil the spiders witll sulphides, 
t lt« found that while the solution might 
ill ttse spiders, it either had no effect on 
fi jhe eggs or wax too caustic for the plants. 

Oil concent rat ions strong enough to af- 
4fb?l the spiders also frequently damage 
’ HndLT plants. Selenium appeared to de- 
stroy both the spiders and the eggs with- 
damage t-y 
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l^i "HI IrICiiif TTjirC 

IiiiTiiM' rod iJxsc-it'r Viiwr. cf IvSc-: I: nni = iaL Gaiqivny on Rail* 
WJiii'K Can ftc Mo'Jrd Ircm One Ship fn fr-rnitlftQI- 

GANGWAY TRAVELS ON TRACKS 
FROM SHIP TO SHIP 



Traveling mechanical gangways, uluc- 
t ricia 31 >■ operated. can be moved from urn? 
ship to another on double- rail tracks at 
the ei u w ducks at Cherbourg, France, A 
traveling riiuway which If- j part ctt TFn?" “to he extraordinary. 



ueclt, regardless of 
above tin’ water of the entrance 
in the boat, 

Sft? 

"OILED” GASOLINE ADDS 
POWER AND CUTS 
FUEL COSTS 

"Oiled” gasoline, containing 
amount of lubricating oil 
been found to step up mOtOE^ 
power and decrease fuel costs in‘ J 
automobile tu^tsi over ] 0,000,01X1 
of roads. This report was 
made recenlty b y Dr. Gustav 
: i, research oi! c Slum i^ft*, veil'd 

a7iir-ll£ til e results of 

gains oi from four to eight 
pm cent in gasoline mileage, in- v. 
creases in ciMiik-casi! oil mileage >f 
to 100 per cent, and reduced w 
ei. rtson formation. Gasoline thus j 
treated also prevented freezing 
pi-dOft rings and sticky valves, 
made for Eess valve grinding and ^ 
lowered the "run-in' 1 time on en - A 
gines alter overhauling. The nil 
industry is now’ at work trying 
find satisfactory substances which 
ran be added to gasoline for ’"jo 
lubrication,” as the pruces 
Eng if is known. Lubrication 
gasoline had its beginn 
process used primarily to 
now motors during the first 1,000 
miles of operation. It ts the re- 
verse of the old principle which .,j- 
Mowed a minimum of lubrkatingv 
■ I i J to reach the com bust inn ry 
ders during operation. Dr. f: 
explains that a targe numb 
substances have been tried for 
top lubrication, including grap 
itc suspensions, mixtures of c.ys 
tor oil atid nitrated or chlorinated 
compounds, and mixtures of animal o 
vegetable oils, fie says a mote successfu 
method constitutes the addition of an oxi 
dized material to lubricating oil or par- 
tial oxidation of the lubricating oil itself. „ 
The adhesion of this type of lubricant to 
the metal nut face of the cylinder is said. 



ices which 
ie for 
:ess of oil- 
■scat ion of 3 
m i ug as a A 
to Lime ujeO 

ji. i W** 



gangway carries ttic baggage of passed- ■ 

gerv on ait endless track, and electric der- ([With modern machines, AQOO in ett could 

ricks raise or lower a section of the gang- harvest the United States wheat crop. 
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MOUTH GENERATE^ 
ELECTRICITY 
LIKE A CELL ; 

Wild) ! fi'Tli .'ire re- 
p a i re d or replaced wit h 
. '’C different kinds of metals, 

^Vileciricitv may l.i u goner- 
■v^ated in the mouth just ns 
^ iit tire cell of an electric 
ba 1 1 ery . Tests £ ho w L ha t 
human saliva is. a good 
electrolyte anti tliat every 
month 'containing plates, 
bridges. cfios ns si v fillings 
cn" dissimilar metals be- 
comes ;l complete gal- 
varcic battery, It all tlen- 
Jftjl! nvak rials were made 
r<ci lire same or similar 
. metal h, there would he no 
T trouble, Hut the ditTefeuce between gold 
. ami certain other common dental nietaU 
i is quire large- When two KLI-clr rlis-iimila 
metals are used ill the same mouth, they 



Minerals Representing Each Mwih An- SHijwp on Chart Which Aula Siu- V,”-} 

dcrits-i Mvili: S-lJllS 1)1 ai3i.ll) DtiWII OlL ;1>0 iBBCf C licit; 

CHART OF MINERALS TEACHES 

IN INTERESTING WAY 

ar-^r, ... 

n 3 lure interest in tlie study ot minerals 



nr ay act as opposite poles of an < 
h-i tti'rv Th** Ti'%11 lr in.i 3 r rurrml- i r < L i 



electric i created by charts hearing samples of 
batterv- The resulting current generfiteij various rocks and stones, in addition to 
is sufficient to cause pain 111 the mouth, --i ™ tcs tellm^hcre the minerals arc tonne . 

^ One chart, on a black-velvet background., 
shows the months pf the year, tin* signs 
^of the zodiac and the LiTthstone for each 
^ month. The crude mineral from which 
A each birthstonc is taken also is exhibited. 



REVOLVING BODY OF FISH LURE 

REGULAT3 

C k-^ 

Re sein b It tig a 
fast-moving in i n- 
11 t> , th e e ai t i 1'C 
body of a new fish 
Eure revolves. The 
speed is governed 
by the angle of the 
fms back o£ the 
lirsE hooks. At av- 
crsijft trolling 
speed in lake wa- 
ti r. the bait turns 
afU) times in each 
foot of travel The 
number of revolu- 
tions cun Esc re- 
duced by pressing 
. the (ins in toward 

y of the bait. Hooks form a bar- 
rage around the bait, air arrangement that 
is said to increase the number of ditches. 
If the o tiler shell should be stripped off, 
ie hooks would still remain Lied together 
In a steel wire running through the cen- 



Another chart shows a cross section 
the ear til and gives geological data. 
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MIDGET SAFE SET INTO FLOOR 
IS HIDDEN FROM ROBBERS v : ‘ t, ^ 

Measuring only nine by eleven inches, 
a metal safe i-. available For installation in 
a concrete Imx in (lie floor 01 llOtllC or 
office as a protection against robbery,. The 
top of the safe is 
Audi with ill e floor 
and may be con- 
cealed by a a mall 
rug or waste bas- 
ket. A set of dull 
big door-, adds to 
i t s seen ri ty . X e i- 
tlier door can be 
[eft unlocked. Cur- 
rency and papers 
can be dropped, 
through a slot in 
the inner douty, 

Trx.fr - j 
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POPULAR MECHANICS 

Sprayers Turn Salt Mine info Crystal Palace 



A'fcrmin Sill 1,1 i 3 I-ec: he. aw 

y :i -ii HSU Hein-. Truns-f-Orflled inw a Stib- 

Crystal Falnct liy W Btcr Spiny 
era Employed id P. cccvei t:ie fj.i. 1 i Ws:i; 
Is Forced jaw Shaft HiTDOicfa a Lurur Pipe. 
Distributed lit Sitmlli-i FIpvb. md These 
Lull m :Jre Sprayer 6 Wtiirli I-'.hj- 
Btn'illy cti the Walls and CiiLt-s Tnein Co 
lji:j'.ii i.l . O-ir Mitu OjMTa-leH Eifcht or Ten 
Sprayers, P Lulling Them Porvwtrd Inch by 
Inch; Wht-n Ihe Salt Is Dissolved, Ir C.i!.- 
toct* (it -6-RE-ita*, Then la Fnmped to Can> 
m: tratsn |f Plants liy Tkig hi-. i-> Mi e 
Til-in fiO.OOd Ton: Are Obtained A nr.itiiLIv 
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POPULAR MEt HA \ I C S 



GIANT JIGSAW PUZZLE 
THIRTY FEET LONG- * 



Built ot canvas and firwuod ve- 
liter, a giant jigsaw ptuide, thirty 
feet iinifr and twelve; beet wide, 
contains ^5,3 pice vs, some of whittl 
are three feet Ion g, W lien the 
puzzle is put ttsge liter, it shows 
l fie “Sim of Prosper ilv" rising, 
while the “Rntuhnw of Accom- 
plishment’" gleams across the arch 



fse dc to on st rated. The hoard was 
constructed by mom hers of the 
79ih division, LI tit Led Stales re- 
serve corps, 
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MORE WOOD-GAS USED 
TO RUN GERMAN > 
VEHICLES C 

Wood gas as a fuel for motor 
-hides is being adopted by an 
of the sky. Student* of the manual train- -^T-in creasing n util her of trucks and busses in 
itig department of a Longview, Wash., ^mrmany. About ,100 vehicle.* are equipped 
SC Stool, const meted the model from which with the generators. The gas can be used 
the puzzle was made. "jin tractors and motor boats. Operation of, 

c a»£ 7 g motor ears with the fuel it in CKperiinen- 

MODEL RANGE FOR ARTILLERY 9 t:iE , ° ,1 1 trLJ4 "‘ ks ' 

TEACHES YOUNG OFFICERS - P ;iCf ^ nn f' 1 "' °" f ov lK ' lllffc ' 1 



Tn-d Vie^i. ot Giant jig ha tl- Purple i T'Jji. Null- Size 
C i'll-ilji.liiiil Dei 'J'h.VI i: l I iLi- LtBUlir.fj Girl. 



CA cellophane roll film 
for fan tern slides may be 
made from tfiin commer- 
cial w rapping cellophane 
by the use of carbon pa- 
per typing of pen draw- 
*7 ,5 -J r7 C 






O Kcor at Ei it Ivt li Shewn Adjusting Stilus, by Which Pie-Id Ai lillerv 
Be Firzd al S^rriG Part u£ l!ie Terrain Muskl 
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STRANGE ANIMALS 
BRED IN RUSSI A 
FOR FARMS 



. i"i:[ to the farmer, 
Soviet govern ]n eat 
l- - 1 aDl iali e^J an ex- 
: i : ! station ancE 






One ol the t'S.OOfl-'Horsrpc'wer Motors Ecr the- Fourth Liner. “HormancSit, 1 
and a Tiny One Uacd Lr. Very DU -CAW pa&'iric 



MITES AND GIANTS IN MOTORS 
MADE IN SAME PLANT 

Four enormous motors, each ratcil at 
4^>,CXJ0 horsepower, were built by th e G i'jfle 
eraJ-II.L^ytric Company to propel the 75,000- 
ton FrencliTTmer, “Normandie," at a speed 
of l bitty knots. Engineers claim those a to 
the most powerful motors ever corc^t root- 
ed. The airplane carriers, "Saratoga' 1 ' and 
"Lexington,” which have the largest ma- 



in an effort to produce 
fs hybrid animals that will 
f be t 
ll c 
La is 

zoological y.irk. Houses, 
pens aiTtSittdo&ures for 
ostriches, antelopes, ze- 
bras and wild horses have 
been erected and scicn- 
j lists ;s re engaged incruSs- 
1>r ceding. Experiments in 
--j-ifr .ilizatlOTl are being 
■ inducted In the hope of 
^adapting useful witcl and 
do m est i c an i trial & found 
in other parts of Russia 
1o the rigors of the northern steppes. Ex- 
otic horned animals, including barttetlgS, 
zebus and b iso ns, have been crossed with 
native cal tie. The hybrids thus produced 
are said to be good heel and dairy animals, 
highly resist am to infectious diseases. 
One project is tbe adaptation ui the AI~ 
rlcan ostrich to conditions in Russia. 



TELESCOPING CANE IS "TRIPOD 1 



tors o i any American vessels, are eac 
equipped with eight rated at 22,500 horse 
power each. In tile same plant in which 
these huge motors were turned mil. tiny 
ones, rated at thirty-three-hundred-mib 
I i out Its of a horse power, are made. 
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FOE MOVIE CAMERA 
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TO^fGS FOR ICE OR SUGAR CUBES 

COM- ARE USEFUL AT TABLE 
* ' J i 

¥ 




Tongs for han- 
dling ke cubes, 
sugar ctcbes, pick- 
les nr olives at the 
table are available. 
Made of chrdmL 
timed steel, t hey 
are kept clean 
easily; The cubes 
are picked up as 
usual and are re- 
leased by pressing 
the button at the 
end of the tongs, 

L. 







Amateur movie 
makers who con- 
sid cr ordinary tri- 
pods too bulky to 
carry about now 
can it«e a 1 sprit t- 
w a i g li t walking 
stick as a tripod. 

The handle of this 
cane is eQ ui p pe tl 
w i tit a removable 
head screw which 
fits into the tripod 
socket of the cam- 
era and lock- on 

the handle hut has a slotted ring permit- 
ting the camera to be turned. When not 
used as a tripod, the camera attachment 
can he removed entirely. The shaft of the 
stick i> hollow and contains a telescoping 
section which, when extended, gives an 
over-all length of about five ieet, 

U ' 
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of modern street lighting, fuses 
have been discarded in light] hr: 
Standards at Cine inn at Vn Hew 
$4!,O0GLtX)l) railway terminal, In 
their place, H-snaLl no-fuse circuit 
1 1 f cfi k lt:- o pet i au tom a t kail y wh c n 
ike electric curreiil in the line 
rises to dangerous heights. In- 
stead of replacing h u me d-ou t 
fuses with new ones, attendants 
merely open a small door ill the 
base of the light standard and dip 
a switch, just as they would turn 
on a light Fit home. In adapting 
llO-fllSC breakers to Street light- 
ing. engineers borrowed a discov- 
ery made by Dr. Joseph Slcpian, 
of the Wes r i iygh iw-e-Eleclri c and 
M ;i nnlrn'tnr r COJ gUOi*. Staiid- 



i [ a"n U lnc tun i i g ipr puny 
ardy^ij :T 1. incinnati terminal 
w'l/<; manufactured hy Wcsting- 
h/use. Octagonal in shape, the 
■Xii-dards have a granite finish 
Lit I are twenty-five Eeet high, The center: 
nf the poles are hollow. One 2,000- wat 
lamp i-. used in each, will) special glass am 
Et-tVairtriTS u- give maximum illumitiatiori 



LfJ i^vcA. 



Hm ta a View or Weekend Car: L-iXilthig Down Lnlc Cuun|i*i 
cure*!, Wo Sit.' Suvfrdl HMSai'-cs* Men HaLdinE a 



'^WO-EOOM MOTOR BUNGALOW 
HAS- ROLL-AWAY ROOF 



. For the weekend (rip, a twa-room hun- 
galmv on wheels 1l:l> been developed ill 
Europe, Tile vehicle, which in driven hy a 
lifty -five-horsepower Diesel motor, lias a 
j kitchen filir: a Living room, which also may 
■ he used for sleeping purposes, The roof 
,tfof the cat can he rolled back. 

\ 0 C 6T7 ' 

- r .J?OOLING BY HUMIDITY CONTROL 
L. •; SAVES PRODUCE SHIPMENTS 

l^aCooling railway refrigerator cars by 
I ^imiiiilhj' control ins-toad of temperature 
t jcuntrol LS expected to result in large sav- 
I tjliil' shipments of meat, butter, poultry 
STId' eggs, 'I his method of reir iteration is 



trvviicn freshly cut, mahogany wood is 
not dark,, .tout light red or, pink, 

fi . 7 7 1L ■rsJrU 



Kcw LiseilJilg Standards: lw*i. View nf Door R*’ 
moved from Hti-FlUC Cwnpairtnifciit in Kasc 
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H 1t still lower cost, at greater speed and 
with absolute safety. Already it has made 
.Great si Tides in tit is direction. 

From I9JJO to 192/, the average cruising 
speed of commercial airplanes was a maxi- 
mum of 100 miles per hour. From 193fi lo 
19.12 it averaged between 115 and 120 miles; 
per hour. And Hie summer of 1 9.1.1 is cer- 
tain to witness a new average uf at least 



Above, Western Air 
Tun spore ; Eijjtil. 
fail N Of Utf up SbL|. ; 

K rlOw. “-»*-[ ceci“ 
Oil 1 1 ! T'rti l 



IN tFae realm of air, lew spectacular feats 
1 remain lor man to perform. He ha s 
used the airplane to girrElc the world, 
achieve the dangerous outside loop, climb 
into (be stratosphere and fly over both 
Poles. All of these accomplishments have 
indicated the modern airplane's potential 
carrying power, speed and endurance, 

Tn what extent can you, yourself, utilize 
the aerial seven-league boots which sci- 
ence is preparing for you? How soon will 
it be puss side fur you to leave one coast 
for a weekend visit n n the other? How 
fast can you fly safety'? 

Science lias just won one great battle as 
the preliminary skirmish to a still greater 
otic. Tt lias made you accept (he trans- 
port airplane as commonplace. There has 
never been any fear of (he commonplace 
and that is exactly what die airplane has 
become in the past four years. The com- 
mercial use of the airplane has involved 
the overcoming of a human inhibition as 
old as the human race. That science ha? 
converted you to this use, however, is 
shown by the fact tEiat during 1932 tile 
record number of 4fS,OOfl,tKHI commercial 
air- miles were flown in America, with 
514,000 pa? senders being carried, 

Today, having converted you to the use 
t>F the airplane, science is engaged in the 
imposing tusk ol making that use possible 
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Mfiy jn.il Improvt'.l AiiiYry 
Devii-i-a K'ttjj Sct-n wLi.li 
ih.t Di-i'cLcipiiiirnr *r Air- 
Transpaci SjjmiJ H.--q a 
JJij-witTuI LiljKt J\Ldn .1 
8*6j> in tandiilR 



A Coninii In fiizc : 

M |!liir.i.H jrrcJ 
PI-TIlfc-i Are Nni l 1 ijj:>- 

ul-ar II Tl JMSIiiiils 

in This Cnticniy 

rr il<- ■ per hour with t Fi e possibility of 
reaching 200 3 Ai the same time the aver- 
ngi pa --ei I gut' run 1 ol eleven cunts per mi le 
irj 1928 went down to six rnni twn-ersit'hs 



tents in 1932 with -e^'f ll is lower average 
expected its 19331 

“The scientist and the aircraft engineer, 
in spite of the mechanical perfection of 
the airplane, have just started their jubs,' f 
stnte^ Klclianl W. Robbins, president of 
TrausCuut in entn E mpf Western Air. Inc. 
"They are not concerned only with fur- 
ther refinements of their present liantlt- 
work, but are faced uitEi the responsibility 



of meeting Lite demands of a people who 
ash that they make further contributions 
IO the ehminatiuli of time from distance,' 1 
How is tli is problem of greater speed 
with safety LO be solved? One method 
which suggested itself to foreign scientism 
was by flying through the stratosphere. 
T he grea t a e r on a u t i cal expert , D r, j u uk e rs , 
built the “Ju 49,” a “stratosphere trans- 
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port plane," to experiment vv : .t 1 1 

ihe i iIt-3 that speed nt i gin he Itt- 
crcasct] h y r i s i n g 1 1 1 1 h e s i r a, t a 
where the less-dense atrrtospheve 
offered less resistance, it r where 
the air i.» only a quarter as • len-e 
as at sea lev eh die airplane wilt 
travel twice as f:i>t. 

Two major problems.. however. 

(Hilt fronted Doctor JTn liters ami 
nt h cr f< ne f gn SC re n I. i3 1 S . O rto Wih 
to perfect an engine that would 
function in thin air. The other 
was I rj perfect an air-tight cabin 
in which sen-level pressure niiyru 
he maintained with an adequate 
Supply of oxygen provided, for in 
a transport platte it would he im- 
practical to furnish pa sscugers with oxy- 
gen respirators. 

While foreign scientists dually perfect- 
ed a cabin that would be proof against 
leakage despite the greater pressure from 
within and the effects of ice-cold atmos- 
phere outside ^vra-rl normal temperature 
within, American aeronautical experts 
were making strides in achieving greater 
transport speed without resorting to sira£- 
ospheric heights. Recent advancements in 
these efforts have been so great that Mr, 
Robbins makes tins prediction; 

“Wc do not believe wq will have? to wait 



Tap, Cii wil I iiifuii',! Liiq £ 
Trans-pori: El r Lew, flaps 
■ i “I Wjn^j. Act ill Air 
Drjle* ll Uc-Lrtdtic i lie 
L r.r.rji n," &p««d 



tween dusk and dawn. It will come about 
in the next few years through a re line merit 
of Onr present airplanes with more effec- 
tive employment of motive power, new 
streamlining principles anti safer landing 
characteristics. 

‘'Overnight facilities |o travel by air- 
plane extend about 1 ,4LK) miles from the 
principal trade centers of the country. In 
this Overnight zone, no business time is 
Inst. Plane i now under construction as- 
sure the clipping off of six additional 
hours in 1933, which wifi add an other 1,000 
miles to this aoire. 1 ' 



for i be development of stratosphere flying 
to operate planes from coast to cnast and 
from Canada to tile Gulf of Mexico be- 



Air- line passengers, then, soon will he 
able to flv along the nation's skyways at 
almost four miles a minute* Several air- 
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craft compart ies are Tin ib ling transport 
craft with speed per forma nee approaching 

[he four 111 ile :i III irii; I r flyutV, :i 1 1 -1 , during 

the yenr, these new pEan-cs wil] make their 
debt! I . 

One of these aeronautical expert s Z;li:I- 
forc! i>. Granville, is building ;l new trans- 
port plane m carry i it.Hn pa^ungi-i's and 
pounds r.i s" Email and express ami In re- 
lain i tnp -pii-d oi ■ ini's than miles 
an hour. ]c is a development of t lie ivnr Ill's 
lasted land 4 i i t 3 i I l i i i u . the tiny “Gee Bee," 
created t,y the Mime designer. 

"Dii'k-t o-dawn service from coast lo 
COels. 1 i- much Hearer the actual truth than 



Above-. IV t-Lily Every CIjji Wow Hjj 4 M<iJcrr=i Ai-roor! Capable 
dE H sndlinp Air Traffic Twenty- Poor linun a liay ■ below, 
L. > .U4 > i. ■ ■ k 1 -■ ■_ n on a Mountain, Emm a Transport 



rrii -t people believe. [11 ri 1 y upir - 
rii n a erwising spwd 'if well i>ver 
i!! miles pc r hour wi SI be in use 
oil 'some of the scheduled passen- 
ger runs before the end of the 
year,” states Mr, Granville. 

“Pastes transport flight seems 
Hi !ie purely n matter of design 
for better streamlining, for lc.v-t;- 
possible resistance and (he in- 
I’rt.-fi-.v of aval [aide Uor&epuvver in 
single-engine units. Developments 
of rhis nature are already com- 
pleted nr Under way v, hich will, in 
i ■■ « ip i 1 i..ii, in tke unit ■ 11 al cruis- 
ing speed an everyday perform- 
ance in the very near future.” 
flmv safe will you he winging 
yuur Way across the Cant inert at 
still greater speed? Science is al- 
ready actively engaged on this 
problem. With speed swinging in 
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K-iTH -OSiHJ L TOMtlVt 
■*L^ THHEL CQVTMC5 - 



BLVi&'.l'JG iitVL u j LAKE-. 
fB(.£ flW SHAFT, BEVCL'/E V1TH 
i-lA-"T '.VHF.k, MAdWtTi ARE 
tKERMIED - __ 



CU/tch-mm slide siv «y fl v 
urTK.w l? w-A7i.F4.ri im.-Af.Nri l?^s, 
flfl Lt* LR fiEVEI TO MBWE OTtOUM. 

SdR? *CE 






AiLEKCn ihOj.lv 
, 'j£«TACTOin: 

HORIZONTAL 

GYRO 

F'"R CONTJK'.UNfi THE 
CtfLfiATXrtg OFALtJKIu 
ANDELZVATM-, 



ELEVATffl 
Tmjitv 
SOMtACfM 

i-raLWu|ie.rAa 

CHRLCTIONAL 
■ ' GYRO 
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n n it ii ii cl c r w fi y d p- 
- i n rifi ! Li i pc m lit trans- 
port plane- to actually 
be landed H ti H ii d." 
without the pilot see- 
ing the ground, by 
mean* of ;i radio die- 
s' ice h ii o w n as l h c 
“bunt beam/' hO-rtie Ol 
V.T i i ch have a L r e a ii V 
been installed, 
blill another safety 
■.I u v ll' L 1 is the ‘'robot pi- 
lol," devised to relieve 
the 1 transport phot ut " 
Lliv strain of actual 
driving while aloft, Qti 



P!A£fW r MAnC PLAN OF 1 SPEftRY AUTOMATIC PILOT 

an npwELfd curve, the average passe ttgci 
hazard im American l r 1 in c - in 1032 was 
out- 1 bird tilt average nF that of the four 
pri-vi. ius years. 

Safety devices in correct any hazard in- 
curred by extra speed are being devised 
even ;ls rapidly as the extra speed it suit is 
In ii'ig (b veti ipcd. Oner of the drawbacks to 

fast planes high-landing speed of seven- 
ty-live miles an hour — recently lias been 
overcome by the invention of 'being 
l.i rakes ,” split trailing edge Haps, simple in 
construction, yet the most effective means 
of in creasing lift and drag fur slow land- 
ings, in so me ca^Cs permitting .1 fast plane 
to land in one-third the distance it would 
require without them. 

Another device being installed on trans- 
port planes* “de-icers/' prevents the for- 
mat ion of ice on the wings, a hazard that 
is being totally eliminated. These de-icers, 
know n ,1=1 "airplane hoots," arc attached 
to the leading edges of tile w ings and of 
the tail surfaces, I n cold, wet air where ice 
is liable to form* they are in iliiled and de- 
flated rapidly by means of com pressed air, 
the pulsations effectively preventing for- 
mation of ice. 

Blind living, in rasp of fog nr other ob- 
structions to the vision, is well past ihc 
experimental stage, so much so, in fact, 
fi Ii n t many pilots arc required to take a 
course in blind flying, Expemnents are 



Spcfrv A u 1 r:7i: atic. Pilae mi TriitrumcrK Panel, and 
Sk«r;h Stiowinn How It Contrail the Plane 

long runs, the robot pilot permits the hu- 
man pilot to s imply watch the dials while 
the piano is maintained on an even coni- 
pass-di reeled flight at a constant altitude. 

When the pilot who is operating the 
transport plane encounters fog, lie lias 
but to set the gyroscopes in motion, and 
the work is then taken over hy tin. 1 auto- 
matic pilot which functions twice as fast 
rik [he Im 111 a 11 pilot in making corrections, 
for tiny electric "lingers" feel the most 
111 mute deviation from the course and cor- 
rect it before the human knows what is 
happening. 

In spite of these many safety devices, 
the pilotless plane is highly improbable for 
some lime to come. While the develop- 
ment of the automatic pilot, for example, 
lias reached a high stage of perfection, 
aeronautical expert* reject the idea of us- 
ing it to replace even the copilot. 

Contrary to expectations of fl few ycatLS 
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ago, the type of plane 
which will speed you safe- 
ly through the air in die 
Future will 3 i ot la c n huge, 
in any -motored affair. The 
tendency now i* toward 
speedy S i rl 44 : i c-m u tor Oil 
P^sen g e r planes, and 
greater speed will bring 
still lower Fares. It has 
been proved, for exam- 
ple, that u liite high speed 
ousts money in some- di- 
rer lion-;, it saves it ill 
others. A plane that trav- 
els 1.5(10 miles in ten hours 
can he operated at less 
per mile than a plane that 
travels only I.OftQ miles in 
ten 1 ) u u re a n d w h sell 
costs tos for each hour k is in the air. 

Looking further into tin- future, science 

preparing for even double (he speed of 
1933. States Dr. Gustav Egloff, Chicago 
sc ten tist : 

14 Motors have driven airplanes in excess 
o£4{id miles an hour, motor cars more than 
25ff miles and speedboats more than 1213. 
Common cruising- speeds for modern mo- 
tor enrs arc now a hour sixty -live miles an 
hour. Ten rears ago their average was 
thirty -five. \n immense amount of re- 
search is going on to anticipate lu bfi Ca- 
lm n needs of the future, when more than 
double (lie speeds of those now in prac- 
tice are attained-” 

During the next few years, in perfect- 
ing new safety devices, and obtaining even 
greater speed, undoubtedly pilots and re- 
search engineers will continue to be killed 
iu their quest. These risks and fatalities 
are stoically accepted as. all sit die day's 
work by (he aeronautical engineers and 
scientists, Their research has progressed 
to a point where passenger traiiic oil 
America' 1 * airlines increased -HO per cent 
from 1 929 to 3932 at a time whe-'rt railroad 
traffic fell off forty-six per cent: to a 
point where American transport planes in 
1932 flew one-third more miles than all of 
the rest of the world pul together; ro a 
point where safe, fast economical air 
transportation for the average man is as- 
sured, and to a point where your own ti<e 
of 2fXJ-mile-per-hOur aerial seven-league 
boots is veritably just around the corner l 




ItdikiriE Drums £ct ttic Use oJ lire DiLtisti Array; ibt Mo: Art Sn-tieMra 
Vellum gh li'i. IJr.m: Hcops, Preiiaralttry to Installing Ike Heads 



ONE FAMILY PRODUCES DRUMS 
FOR ENTIRE BRITISH ARMY 

Army pageantry would he incomplete 
without the crash of drums, and many of 
the drums of war arc beautifully nindp 
and have painted Oil them (lie regimental 
Ci'esL or other insignia. Most of the dpums 
for the British army for the past sixty 
years have been produced by family of 
specialists in 1 hi* work residing on the 
edge of the estate of the Prince of Wales, 
These men are adept at stretching vellum 
and obtaining the proper tension. 






ACCURATE SHAPER FOR WHEEL 
OF WRENCH GRINDER C S~2 

Corrugated or 
ridged gripping 
surfaces for pliers 
and wrenches are 
usually formed 
with a grinding 
wheel, and to make 
accurate ridge*, it 
is essential that 
tile wheel be kept 
in good condition. 

For this purpose a 
grinder is now offered with a precision 
wheel shaper which keeps the shape accu- 
rate at all times, 
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I" Nearly forty per cent of the people in 
1 he United States owe their living to in- 
dustries that did not exist forty wears ago. 
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TtlCI-E YoUij|t JlLli 'tut, C-Hi Ut'i Kvm vUl ■■-|l ?n Tlidk: Cull 
the Dcm Rears on Lantt tr.:l Is Used In TrainiiLH 






DRY-LAND SHIP AIDS TRAINING 
OF ENGLISH SEA SCOUTS 



Training in various branches- of naval 
work is given one group of English sea 
j^Q MU mi -a_ if tilt: young 
sailors rail overboard,, they land on tin; 
school lawn instead of in the water. The 
cr:tft is fifty feet long and equipped with 
mast and rigging, 



GOLD DEMAND OFFERS MARKET 
FOR OLD JEWELRY 
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One effect of ihc heavy demand for gold 
in this and otlier countries has been to 
bring old jewelry out of hitting. Trinkets 
of all kinds* including hundred* which 
have been passed down from generation 



to generation, are finding 
a ready market and pock- 
et Snooks are being filled 
with tiie proceeds from 
keepsakes and knick- 
knacks of gold. Stores 
which buy nothing but 
old gold are springing tip 
and canvassers are being 
sent from house to house 
in some sections to offer 
cash for the metal- It is 
estimated that every fam- 
ily has at least two dob 
Lara worth of gold jewelry 
in the house. By interna- 
tional agreement gold is 
val ued at S20.6/ an u u lire, 
and jewelers pay for ir in 
the form «i old jewelry at 
the rate of four cents per 
Carat per pennyweight,, 
or $19,20 per ounce for 
twenty-four carat pure 
go Ed. One method □ f 
icsiing the percentage of 
gold in an article is to 
place a drop of nitric acid 
on it. Nitric acid ml. gold 
hubbies brown, on brass 
the Kimc acid turns green. 
T he da r kpr t li c b r o w it, 
(lie smaller tbe percent’ 
age of gold. The canvass- 
er makes a rough guess 
alt lie w eight u n less h e 
carries jewelers' scales. 
FEis guess must be fairly accurate, how- 
ever, for small trinkets weigh little, and if 
ho pays too much tFse refiner doe* not 
make: good the loss. The jeweler arid ru- 
nner u>e the mi in e method* bul have accu- 
rate equipment. When using the acid test, 
they scrape an old gold watch on a test- 
ing stone. This leave* some gold mark- 
ings on the stone. Alongside they scrape a 
gold needle, one of a set stamped accu- 
rately with its gold content. They pick 
i Fie needle nearest the possible gold con- 
tent, then apply the acid to both markings, 
and a comparison of color tells the value 
or thq ornament. For gold of a higher 
content than fourteen per cent, a drop of 
muriatic acid is added to ihr nitric acid. 
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the comb [nation giving a more accurate 



2 



restik. No gold ornament is worthless. 




POPTT^li MECHANIf’S 



HYDRAULIC PLANE BRAKE " v 



WORKS LIKE AUTO 
CLUTCH q t|| 7 

Designed fur airplanes 1ml 
adaptable to amos, a new h yell ran- t 
lie Fsraku bu-> been found 
efficient in tests. ‘Nu- 
ll met y -? e v en p e r c e n t, a h CO in 
pared 1o all out thirl y -Jive per cent ^ 



i Vf' h vd ran- \ 
ind highly ' 
rating i - £ 



efficiency for average inucEiaui ■ 
brakes, L i? simple in con -dr* - Cj 
tion, consisting or ;l series of al- - 
temate bronre amt steel disks, ^ 
which can be pressed together I 
an oil-opera Led piston control' . 
by the brake pedal. Practically 
w ear i s 1 it ■ i 1 1 it by t h e 1) r ui i w, 1 pi ;l i ■ . 
which are easily replaced. This 
l,i rake has 350 inches nf brake c 
£t 1 rlELCe, compared tci seventy ! " ■ 
fur a hand-type brake of compar- 
able siafo An oil pressure of 1 541 
pounds operates the mechanist 
ir.--1rad of ffJIJ nr more for of 
5 y pe s . (irealr r sin i jo tli n ess, i ■. - 
serve power anti instantaneous re- 



re- 

lcase are some advantages. O 
importance in airplane service 
the fact that the brake is limt -T^^ 
in the i ms slide hub flange when 
ea fried away without damaging the 
Xu special landing-gear design is 






■ 



I ” u vlnij AdC-Prcr.'l Kigibcr Lining ;r;idn a T:iatt C-n 1 OH Rubber 
la Shaded by Hill I Cru JiOi.llil C-:l Rivtl litliiii 



TANK CAR LINED WITH RUBBER 
CARRIES ACID SAFELY 



Ini 



Because hydrochloric acid cats through 
■ • : 'd and other metals, twelve -gallon car- 
boys of glass have long been used in trails- 
rtiug it. Recently, however, rubber- 
tank cars have been employed to 
carry S.flOU gallotts at a time. Tile i Uteri or 
fY< the lank is sand-blasted smooth and 
m three coats of liquid cement are applied. 

acid-proof rubber, one-fourth inch 
I lick, is cut to measure and laid Oil ihe 
i ■ -nil. The rubber i- shaped by bund over 



rounded rivet head, after which all 



^s are closed and steam pressure 

to cure the rubber lining. 



CE 



ln<Tea«ed EJRriuicji 1 ts darned Rir Htw- An plane C. 
Kriki-. j miutny Slitw SiEnfiLe CsiiktEii^iior; 



U MR REEL A FOR PROPELLER 
PROTECTS PLANE C 

■ )vc reaming the last ice peril of flying, 
umbrella that fits in front of tlic pro- 
prcvenfF. formation of ice on the 
- lujli and blades. The lirFt development 
ill protection of planes front ice was till 
overshoe" Lhal fitted Oil the wings, . 

i/tJ syCjXL 
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Robot Showman Flashes Lights and Talkies 




FOUR 4TAWDARE MOVIE 
PROJECTOR* ANO OPERATORS 
IN CROWN PROJECT THE 
FILMS ON THE WALLS OF 
TRAVEL AND TRANSPORT 
Hu i L 1 JJ Nl 



AMPLIFIERS FOH 
SOUND EFFECTS 
ARt Lg-CATT.D 
BfcTWEEV LAMPS 



- REVOLVING 
SffVLJNngft WlTn 
'toLOREo class if 
; owe red Ahu raised 
■>VER HUGE LAM. F _ 



yt COLOR ID ft*TTER«E 
°F AriHT Afti rUslgwH 
V *N THE WALLS PROM 
A E VOLV I Nfj CVLtNTlEft. 



MOTION PICTURES 
WHICH SHOW the 
R ivElOPMtHT *h|& 
PROGRESS OF THE 
oil i industry 



■GENERAL 

FK+IIEiiTS 



Arfcist'a Rrpr»rnlii:isn aE Twrnty-Eiuht-Ton Crown That Will Civs in Entire Shim ; Inula Show Sim- cJ 

lilt tnltrwr CemtlTUClipn Iht Rutin 






&<syj 



POPULAR 



MECHANICS 
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Electric ‘Brain’ Runs Projectors in Big Crown 
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Id III. Is ]■: kiS- 1 ; ‘Minin." 

SdiLW.-i ■■'. Lett, Thai 1 1 .f, 
il't Show; Loolcins throi.i'i- 
BHliorty. Wi See th* Ci-im 

Cr-rivi.li in 0|ii:n;qi:iTi ; ]r-i.; 

[ i PrfiRraiLi [I rain n n il 
Switch-beaut 



liirlinj*' 1 itd In-. siirrmg v u ■- lC arid iihi- 
3 i ■ ^ i i pictures with sound « IE in' " i-ln-ii 
n ii il projected bv a Trilhii, - 1 1 o w nils li \ i 1 1 
in i ewctric "(drain he. i 1 in 1 - 1 . entiirv of Prog- 
ress expo sji ion. Coder Hie greaL dome of 
tin? T ' ravel ;j ei 1 1 Transport building, a pi ant 
red crown xvil! house [he projection room 
and eq ui pi i lent fur telling the st«TV of nil 
with film, s on fid and huge electric lamp?. 
On the balcony overlooking this marvel 
nil! In- 1 he electric brain which direct- the 
slmw. Constructed of steel, a base sup- 
pori Eng- the tivniity-cight-toii crown will 
rise forty feet above the floor. The upper 
part tif L II C lifts* ii ill ljf iEivkU'cI olid three 
seel ion i. each containing ml electric bulb 

o f ten kilowatt h power, Through sten- 
ciled designs, (he giant 1 ig h l s will cast col- 
ored light patterns on the canvas-covcred 
sides of the domed *1 rticlurc, 1 11 I in? base 
of the crown will be twenty-four lip lit*, 
alternating' with twenty- four land speak- 
ers from which will Co me voices and iml- 
f ■: . Within the crown wilt lie four movie 
projector? to project on separate screens. 
Outside the crown and rising Ed the cross 
ar : lie top, crow n jew eh of light w ill plow. 
The exhibit, built for the Standard: Oil 



company of Indiana, will he controlled by 
an electric ' brain, called the '■coinrobh- 
fdlOtie." This device gives each mechan- 
ical and electrical actor in (he show hss 
cm: by means of motors a program drum 
and a large switchboard. As lIic program 
drum (urns, irregular ridges on the out- 
side of c 1 1 l.’ cylinder trip small mercury 
switches. Causing the electrical s witch - 
hoard lo operate. I'll Us. each light Conies 
nn nS the right time, each voice is heard 
at the proper moment and the movie pro- 
jector* are started. The show opens with 
especially composed music. As this over- 
lu re closes, nuivie projectors throw on the 
-creens a whirling pattern of light v. hich 
reiolvss itself into ihe word iL oil/' seeming 
to I nirst iu Lhe spec tutor's face. Then talk- 
ing pictures tell the story of oil's; use* 
from early times to tEie present and show 
hundreds m" ways in which oil smooths 
the way for world commerce. Except for 
operators in the projection booth, the ex- 
hibit will be cntirclv automatic. 
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B'liw, Shading' an 

Creating Tiny 



Daugh Preliminary 
Far a Nf>v Cur 



tu 



AUTO MODELS MADE OF DOUGH 
IN CREATING NEW DESIGNS 

T ti r yp:-i t iii p^Tu-uf automobile bodies, de- 
1^iTsr7ivork with small models which arc 
first formed with n sort of kneiding 
dotlgll, This dough is carefully shaped un- 
til the design l> symmetrical and meets tine 
specifications, then rhe dough model in 
used in creat ing a tiny metal replica of the 
car. After that it is a re ta lively simple 
matter ti> enlarge the size of the model to 
the requirements for a real automobile; 
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SUN TO BE COOLER TWO YEARS 
s y SAYS WEATHER OBSERVER 



possil de, v.- ill be b e 1 o w n o r m a 1 , 
i hat is tlie forecast of Dr. Chari ■ 

( i, Abbot, who has made an iuten- 
1 1 1 e rel at lull ship be- 
e -i tin’s "‘weather 15 and 
the earth. While this re- 
ip is believed to be very 
intimate, it is --a complex that it 
is not possible to make valid de- 
ductions from one to the other. 
So, Doctor Abbot points nut, lEjc 

prediction has nothing to do Witll the 
earth's tempera til re?, Two years ago he 
forecast tliat the solar radiation wouEd be 
above -'norma I and the sun, as be predicted, 
has given out considerably more It eat than 
normally. The fact that there will be a 
consist cut lowering of solar radiation 
hryrdly can help having an effect on tem- 
pd ra Lures oil earth. This does not mean, 
ow ever, that there will he two cold years, 
.’o triplex, as is the s tin’s weather, the 
veal her on earth is vastly more intricate. 
It is affected by mountains, deserts, vege- 
tation, oceans, ocean currents, SILO w, 
clouds, humidity and winds. If Doctor 
Abbot can forecast accurately the influ- 
tjnee of solar radiation on the ear this tem- 
peratures, he will have solved a problem, 
one that now prevents the meteorologist 



Far two years the average radiation of 
the sun into space, front which the cart 111 

obtains the heat and light which make Eifo from reaching valid long-range forecasts, 

' ■ - - * 
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f Tilde 3-- no such tiling us bad weather, 
'll. is nothing more than a super* til ion cre- 
ated hy people who do not like risiny day--, 
according to D ^Jdmc^J H, i?carr. m eteor- 
i> 1 1 iL-i’-l 1 5-t the Mew ^TlfkG mficc of I he S. 
i eui her ho re al!. UY ;TUiei' is the per tec t 1 y 
1 hit mao ill OTIS operati ■ m of natural luws f 
fD*n:tot Scarr says, and initufj of (here 
! being had went her, it is just a different 
ikiud of good weather. WhliOUl t lie rain, 
[and ci-. accompany mg clouds, there would 
he no rivers, hikes, vegetables, in fad. no 
life. Doctor -Searr calls weather (lie great- 
est physical influence in the world. 



GREEN-RUBBER TENNIS COURTS 
HAVE EFFECT OF LAWN ^ 

Green rubber is being manufactured in 
a porous compound for surfacing tennis 
courts, imitating lawn tennis grounds anil 
giving a restful effect, i he material ii 
supplied in hulk to be broken up, sieved 
over a prepared lied and rolled until it is 

sim null and even. With white playing 

lines inlaid, the court requires little atten- 
tion . While the rubber -coated court is 
classified as hard-surfaced, it lias much of 
the springiness of natural turf. 



Cl'IlL of ScOillia-^cd Wosid Hus SurFacEnir Tr-r-ttrtieriE 
14 Malf^ p A]ijt«0T LUic W+i#l 



WOOD is finished like metal 

BY SURFACING PROCESS 



Wood or Wall hoard can he given a ine^ 
tallie appearance h_v a surfacing process 
u hi ell enables a rustic iron, or oilier met 
al r decorative a ppm rn nee to he applied to 
sCroTlsawed wood. Without close exami- 
nation, -.lie h n partition appears to be of 
heavy metal, although it 3s so light that a 
child can lift it. Even hinges can be made 
convincing hy making them of paper and 
treating them with the metallising proc- 
ess. All kinds of signs, plagues, shields 
and partitions eati he made in this manner. 



HOW PLANE IS LANDED ON ICE 



Pilots at Sclfrirlge field have developed 

,*i new tcdnritjcnrfbr landing iludr fast pur- 

-n it ships the ice in winter flying. These 
phi ties- are equipped with skis and on 
smooth ice sometimes coast for hundreds 
of yards To prevent this, the ships arc 
landed in rlic usual manner, then Line rud- 
ders are operated to cause them to skid 
around until they arc sliding backward. 
A hurst of the motor then stops such n 
ship within a few feel Of course, Lhis 
maneuver is never attempted except when 
the sec is smooth. 



C1Y l": I In w s i o ne national park was once at 
the bottom of an ami of the ocean. 



Tap, T<noLs Court Liid Outr Bcltcrr. Hgw llie £ur- 
.■j“5 face <jF □ reer.J Stublxr la AppILisd 
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By JOSEPH D. MOUNTAIN 



V\ / H A T would you do it an 

* * earthquake suddenly rocked 
the flour under your fed ' (Jr a 
lorn a do sucked ai vmir homo with 
Mnek funnel lips? Or :l typhduU 
llurfi.nl fO rending; fury against 
your ship ? Or a r if) tide ■ 1 ragged 
you to ea ? 

1 1" you nllowerl your natural in- 
stincts of terror to grip you, panic 
would either paralyze you or 
throw you into foolishly dangerous action. 
You might even die of “heart fright." In 
tEm recent California earthquake, twelve 
persons succumbed to heart failure pro- 
duced hy terror, 

Panic, or ignorance of what to do, wllich 
is a breeder of panic,, swells the lisrs of 
dead in every disaster. Nowhere is mob 
i n st in c t m ore 5 el f -de s t rti c t i re. So me y ea r > 
ago the "Eastland/' a Great Lakes excur- 
sion Float, carried her jammed hundreds to 
death when, in panic, they stampeded to 
one side of the deck, and the great ship 
rolled over into the Chicago river. 

The life guards at Santa Monica beach, 
California, say that practically all the 



Above, £rti urgency WLrettss Staiioi: Ssl Up by Navy Sen dir if 
Out M™?, jit Cil.fcrri.x Earthquake; Below.. ttou :t- W treked br 
Quabe; Note That Da matt- Was -Outside 

drown ings from rip tides arc the result of 
panic. The ordinary swimmer, unless so 
frightened that he threshes away his 
strength in fighting the tide, can safely 
ride that title and thru gain the beach, 

In the southern California earthquake, 
the majority of deaths resulted front the 
lirst panic that a catastrophe always pro- 
duces, Most of llmsc killed and injured 
were crushed hy falling masonry as they 
rushed into tile streets. The appalling List 
of casualties was many times greater than 
it would have beett llad each person 
thought lor five seconds.. That brief flash 
of clear thinking at the beginning of any 
catastrophe is the safest insurance against 



five Seconds’THOUGHT 





e 'Z 3 5 




death or injury. f'-yehohi gists, 
ha vu discovered that panic spreads 
in unorganized groups, in which 
rm HlK- lias a reeling uf group re- 
sponsibility, Reason rather than 
in Mind rules in bodies Controlled 
by sonic authority. Unless, then, 
yon arc a pari of a disciplined 
i'firEy, .H li i" h as police, army or 
llavy. il is safer, in a disaster, in 
remain by yourself r1iii!i to rush 
to your neighbors. 

In spite iif the i la [lycra from falling 
Ft ones, people 1 : locked into the httsitn.’-:- 
district of Los Angeles cm the night of the 
Ctift 1 1 ■ Jti,'tliL' E'o’iee tii! 1 Uni' i! tin, hcrtl in- 
uinct to die he>L of their ability, hue de- 
spite their c Itorts, th ree nil net ■. --;t r v deaths 
were caused in ho- Angeles hy panic, \s 
soon as organized authority, the police, 
had closed I hr lit eaters and cabarets and 
ea fm id tin* paid-, --.i lie tun crowds, m> more 
deal Its iirnl few injuries ciccnrre I. Al~ 
t hough large couth gculs ni die urn y and 
navy were stationed in the Long IS each 
area, there were only two casualties in the 
service. This can only Eje attributed to (he 
fact that reason, and not instinct, prevailed. 



Abwvc, Red-Cross (tdi-rf SiJS.ii.iiL In Quale Bellow, 

GuirdLiij Property and Iieruu«5 after the Sour'flern 
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the instinct of panic, re- 
mained in hi* sh bp a ild es- 
caped without a scratch* 
Two < I (Jeters, Isy cool- 
ness it f i li o u g h t, sa v ed 
not only their lives hut 



In Jess iJifin three hours after the tem- 
blor had shaken down their houses and 
offices, while the people huddled tn stark 
panic nt tin: repeated shucks, the relief 
agencies were mobilised and in control of 
I he situation. And FO effective wils organ- 
ized effort that in forty hours the news 
was sent ant that no more doctors nr 
nurses were needed. Although some in" 
the water mains burst, the tire depart mcnr, 
reinforced hy Los Angeles companies, ef- 
fectively prevented the spread of fire and 
terror. Fur two days following the Quake 
the army air corps reserve kept observa- 
:iou planes patrolling the devastated area 
for fires. Organizations where thought, 
rather than instinct, ruled, extended a 
strong arm to the panic- 
stricken and unorgan- 
ized victims, 

A few seconds of 
thought saved many 
lives. A butcher in Long 
Beach had two custom- 
ers at the moment of 
the shock. Both were 
gripped with panic and 
fled , the woman (Hit of 
the fro tit door straight 
into a raining mass of 
bricks that crushed her, 
and the man out the 
b a c k door into other 
falling stones that Eirake 
his back. The butcher, 
whose reason overcame 



Tcp, Prepares Food 
lair Wtiiijctu in ihc 
A Tmy's foil i b J 
Kitchen!:; Eight. Fart 
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the lives of their patients in the Seaside 
hospital at Lung Beach. One was attend- 
ing a maternity case. Suddenly the room 
shook, hi the confused terror of the next 
few moments., the doctor pushed the de- 
livery table out of danger and probably 
saved the life of both mother and child. 



I-cinq 1 Ki.i;k TinspilJil Wrecked by Quake ; Tmi UottMfl Performing Opeia- 
fng 



lioicb litre D tiling Quake Saved Tlitir FatsentH' Liv-ra by Theii Calror-tts 
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In t ]i rj E-a.nl c hospital another due tor w;i> 

per for mini* an operation n |>< <■ a small !iiiy f 

As- the wails crashed iil>> > lcI the ci peril t ing 
room the doctor stilled the panic, pushed 
the table into a safe corner and success* 
fully completed the operation. 

Fire seconds of rh ought may save your 
life hist ;is [t saved the lives oi many pa- 
tron 4 . oi the Lynwood theater, denH di-die d 
by the same earthquake. W 1 1 esn the walls 



Anove, One nf Pilots Who Patrolled the Quake Area WaWiiipR for New Fires nr Danafie; Beluw, Pilots oE 
Array AEr Cor|ia KeeCfv* l.uiirih fretw**ri F'.i i r<i| Fhg.|tti of 11 cvAn(airiL 



began wavering, (he people sprang from 
their scats to stampede (lie door. Tile 
owner, by instant presence of mind avert- 
ed the ru’dufttid cleared the t healer m an 
orderly w ay. Not a patron was in jit red. 

Not long ago, a ship off Burma, jammed 
with Chinese coolie passengers, with Clii- 
nose for a crew, was caught in a typhoon, 
The crew deserted their posts and the 
British tar who wore the captain’s stripes, 
found his ship being pounded to pieces. 
He quieted his excited mates, armed then! 
with revolvers, and drove the Chinese back 



to their posts, With order restored he 
brought Fits ship through the typhoon. 

If you would save your life in any dis- 
aster, I h ink fire dear second?, avoid a feel- 
ing of Consternation, and act with reason,, 
not with instinct. Then when panic grips 
lFic crowd, act to prevent a self-destructive 
huh huh. All hough more than ft hundred 
wore killed hi southern California’s catas- 
trophe, thousands were saved by quick, in- 
telligent, reasoned action by soldiers, sail- 
ors, marines, and other organized bodies 
trained to orderly thought and action. 





Circular Air Current Speeds Planes in West 
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For several 
years pitots for 
Western AirEr- 
fly in}? 1 ( 

tween Salt Lake 
City and Las Ait- 
geles, have been 
puzzled by a 
strange phenom- 
enon which added To the speed of their 



Tup. How- Same Wind 
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ships. They noticed that planes from Los 
Angeles often encountered (nil winds at 
high altitudes while ships headed in the 
opposite direction had tail winds at lower 
altitudes at the same time. The phenom- 
enon was noted so frequent ly that the 
pilots were convinced it was not a mere 
atmospheric freak, so the meteorological 
department of the air line brought the 
facts to the attention of the research de- 
partments of l Fie California -Institute of 
Technology and S crip p_s ^ Tnsluuic of 
OccsMmlujIf FT ”1 oJIty the tlirue organ ira- 
tionS' aieAttrrying on experiments to rEc- 
term inc /whet her Utah, the northwestern 
lip of Arizona, Nevada and southern Cal- 
ifornia constitute one of the three known 
''closed -circulation” areas in the world. 
S-licU an area is one in which n cold influx 
ui h^lt travels to a warmer section, usually 
a tv ocean, where it is warmed and then 
rj^es to high altitudes to return to its 
Source, It is believed the cool air fro in 



the Utah plateau sweeps across i lie Great 
American desert at altitudes below 6.001) 
feet, and upon reaching the ocean rises 
above 20,000 feet, then returns to the pla- 
teau region, cl esc c nd i ug upon cooling and 
repeating the process. Norway and Green- 
land arc the only other known places with 
closed-circulation areas. If the theory is 
proved true for the Pacific Coast, the re^ 
stilts will be of great benefit to southern 
California agriculture, since it is claim cd 
weather can be forecast much fiirlFier in 
advance. Aviation will also he aided 
through a uiore accurate forecasting of 
tail winds, although this benefit may be 
offset somewhat by inability of' present 
types of ships to fly at ail it tides over 20,000 
feet. To check the theory, a German in- 
strument. the "aerometeorgraph,” which 
automatically records humidity, atmos- 
pheric pressure and temperature, is carried 
on the wing of each Western Air plane. 
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A revolving 1 drum iinrfirjf 
each instrument is cov- 
ered ivii.1i metallic paper 
which records tile move- 
ment of actuating pens. 
Inside t li c st r canil in eh 
box are human hairs 
which take the at inn s- 
phure’s moisture Content, 
two metallic strips with 
different rates of pas- 
sion and contraction to 
take the pressure, and a 
simple barograph to re- 
cord pressure. 



FLEXIBLE MARKER 
FOR GARDEN 



Niir sery row markers 
ft'lonnied on f 1 e x i h 1 e 
springs can ho lefl in po- 
sition when cultivating as 
they are not damaged when si ruck by cul- 
tivators or other implements. The wooden 
marker is attached to a rustproof spring 
base which io turn is fastened to two 
prongs. Even if rutl Over by a wagon wheel 
the marker springs back to the erect posi- 
tion, The faces of hot Is horizontal and ver- 
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MIDGET FILM-SLIDE PROJECTOR 
FITS IN PALM OF HAND 



Small enough to lit into the palm of 
your hand, a midget projector for film 
slides has been produced. It resembles a 
small cigar bus and weighs only twenty 
ounces. The Jens is flush with the ease 
when not in use, being pulled out when 
the projector is to be operated. A fi fly- 
watt lamp slips into place on grooves, 
while access to the lamp ur other parts is 
easy, one side of the case being removable, 
A foClis-ad justing wheel makes possible 
the projection of wrv 'harp images. 



SKIN IS SPRINKLED LIKE SALT 

IN NEWEST GRAFTING C $76 

Skin is sprinkled On a wound like Salt 
irons a shaker in the latest method of 
grafting. Th is process has been developed 
by research workers of the Un iversity of 
Cincinnati college of medicine. The 



rtadj. IuJ .ilffrig, is ground and put rutu 
a 1 1 1 o r! i r.y'fl shaker, then sprinkled over the 
spot where new skin is desired. The [yow- O 
tiered /skin grotvs and spreads and the 
method corresponds to sowing need rather 
than transplanting a tree. Apparently it 
makes no difference whether or not the 
skin ialU "right side up/' Heretofore, 
lias been the practice to cut layers of ski 
and 1 , hi them over the damaged area, 
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Ha™- Sou^d ftcHni GuiJn Airplane- to Earth.; 
Thref-Horn AeTAnjaiutut (m the BtN&t 1 
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CARRIER FOR STORAGE BATTERY 
£lf£jj 'TjRlPS POSTS FIRMLY 



SOUND BEACONS MARK AIRPORT 
FOR PLANE LANDING IN FOG 



An avialor is guided to the airport by ihe 
radio-beacon system from ;l distance of 
live to ten miles. Selecting an attitude of 
Z.OOQ feet, he is held by the radio beacon 
on a line over the center of the field. When 
he comes within 5t KJ feet of the boundarv, 
he nears the lirst of the sonic marker bea- 
cons. Then he parses into the middle zone 
and hears the second beacon. Circling, 
and coming back twice more at 1,000 feet 
and then 500, lie gets an idea of the sire 
of the lield, and is aide to land by ap- 
proaching at an altitude of 250 feet, 



WASTE PAPER MADE LIKE NEW 
t BY DE- INKING PROCESS 

aste paper can he turned into news- 
print and Other fumls of reclaimed paper 
l>y a do-inking process that is, bring used 
on a commercial basis. The process makes 
possible the removal of carbon ink, either 
hlack or in Colors, and rotogravure ink 
From ground-wood waste paper and the 
conversion of [hat paper back into news- 
print. Tests of pplp manufactured from 
old paper de-in ked show that it meets alt 
requirements of the United Slate? bureau 
of standards of newsprint pulp, No cook- 
ing is required and shrinkage is said to be 
relatively small. 
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It find landings in fog will Esc made eas- 
ier by Lb 0 Use oF sonic marker beacons 
'that designate the boundaries of an air- 
port, Three high-pitched whistles, mount- 
ed in megaphone!;, send out fan-shaped 
beams of sound. The signals arc coded by 
interrupting the air supply, thus giving 
I he pilot additional information anti halv- 
ing the air consumption of the beacon. 
The device, developed by Chester W. Rice 
of tin? General Electric company, may 
be I remit ted on a Fruck for portability 
->r permanently located on the landing- 
hold boundary, Clear reception of the sig- 
nal- without the aid of listening equip- 
ment was recorded at fWO feet hi a cabin 
plane in oidr lest. With listening equip- 
ment, the signals were distinct at 2.Q0A 
feet. When two beacons are used, the sig- 
nals can be >.o arranged that they would 
comb me to form a single note when the 
piano is equidistant lYutti the boundaries. 





Storage batteries of the latest type can 
be carried easily by means of a new de- 
vice that grips the posts firmly. In using 
tEie carrier, tEic elm 
the posts. I-ifcing 
t h e strap causes 
them to lake hold 
immediately. Six 
equal contacts on 
t h e posts prevent 
damage to the soft 
lead, in addition to 
providing a safe 
grip. The chucks 
c a u be released 
from the battery 
posts only by lilt- 
ing the inner shell { 

with the fingers. 

The carrier is made of aluminum bronze 
with a strap of two- ply rubber-covered 
bob mgr The i^llcrs arc hardened steel. 

ujU ~ l 






JIGSAW MODEL OF OLD ROME 
THIRTY- FIVE FEET LONG 

Cousin tang of about 100 hcc-( ion s, a plas- 
ter relief model of ancient Ruric has been 
presented to the Penns viva it ia museu m of 
t pl't. T he iikJTTcL win eh is put together Lila’ 
a jigsaw puzzle. is t hilly- five feet lung 
and twenty-one feet wide, 

a ri t 

RUMBLE SEAT TOP ON ROLLERS 
SUPPORTED BY LAZY TONGS 

For the aufo rumble seat a “ window- 
curtain 1:1 top is now offerer! which is. 
wound, when HOI itl use. on a roller like a 
curtain rolterj anti which is lifted into 
place on a pair of lazy turps. Brackets 
into which the longs col tap So are bolted 
near the rear fenders. Tops of the tong's 
arc* connected by a bar over which the 
canvas cover slides. A bracket for hold- 
ing the roller on whirl] (he canvas is 
wound also extends between the two, To 
sea up, the bar is pulled tip. thus extend- 
ing [lie longs, A metal piece keeps (he 
tongs from collapsing and further rigidity 
is obtained liy securing a se&mnl metal 

(UuJ) * f 



piece to the edge of the rumble scat, .lie 
canvas cover is pulled up and forward to 
attach to four snaps on the rear of the 
auto I op. \ window' in the curtain offers 
the driver full use of his rear-vision mir- 
ror with the rumble tap in place, and r-iile 
curtains complete the job. Il is claimed 




Carves Top Is Shown in Plate. Driven id « Auto Tcp 
and Supported iy TpnRE 




the lop can be raised into 
about half ;l ruin Lit Ojjr / 

lUq^Lux 
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Tliij. Lm2e Uirl In A(3Wrnl»l3hEnj? Veu to '^Speak No Evil. 3 m No Evil, llur Mo EviL’ 1 ';, Ii Is Easy :o Make 
1 Triple Like Th-iu, Giving Ynu a Three -in Q:ic Picu;t 




/’CAMERAS ary much too well l>e ha veil. 

The average amateur photographer's 
instrument leads a prion atid faithful life, 
photographing what appears heforg the 
lens, and in truth performing a verv ini 
porlattt function; — giving pleasure in the 
form of gay picture records of past events. 

The Only complaint might he that this 
some average camera doesn't do all it can 
cln. Even the simplest camera is really a 

versatile device, capable nf effects and 
tricks to provide entertainment for die 
photographer who decides to go exploring 
with the familiar instrument 
that lies in the table drawer 
oi So many homes — explur- 
ii :: ■■■• iihont cv, ii leaving the 
premises. The camera that 



goes in for a career of intelligent misbe- 
havior offers a brand-new set of picture 
pnssibilit ies, 

For instance, most anybody can photo- 
graph living people — but imagination is 
ref|ttired to photograph ghosts, Students 
of the supernatural have long debated 
whether or not spirits can be caught by a 
camera. Well, there’s a chance for the 
amateur photographer, fie may slot pho- 
tograph genuine, a ir-fl outing spirits, hut 
his friends won’t be able to prove that the 
ghostly ligurc in his picture was not a 
spook, but only a well-exe- 
cuted photographic trick. 
Triplets don't come in 
m a Eiy tam i lies, yet l he p ra n k- 
i u Li ly mi tu led ]i ho tog ra filler 



Binkc, e5ic Set-Up Ect Mkkirte a RelHitUi Bust PiCtUrd. Ulsnfc Nmhiiia ligi 3 Toy md A Few Preps; Lett, (he 
He sun ; In Center lb 4 family Set-Up Ear aa Elephant Picture 
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can produce three of a 
kind in a picture from 
.hit family. 

Holly wood reg riles ibe 
p li S i E ic with hair-raising 
railroad wrecks ill scenes 
that never happen. The 
home photographer can 
do the same tiling if lie 
lins a toy train, a camera 
and a Hair lor getting ef- 
fect? with hand and lens. 

How? 

Ghost photography is 
simple enough, like many 
worthwhile tricks. Here’s 
the scheme. When the 
don r rate! e d tin w n sta ir s 
last night; maybe U a as 
t he wi in l — nr m a y I) e it 
was the v is it or shown in 
an accompanying picture. 

If the pilot Qgrapher was 
hiding close hy, he had 
no tro Ltble in pli olog ra ph - 
ing tv hat went on. He need nut tell that 
he made a double exposure, 

First be photographed the door, just as 
if lie were “shooting'’ that and mulling 
else. Then, without moving the camera or 
xvinding the liliti, he dressed a confederate 
in a sheet. This entirely material ghost 
look up his position at the dour, and the 
picture was snapped again — this time with 
the shutter set ior only hall l he exposure 
time required to make the phonograph of 
the dour. You see it is just as easy to 
make a double exposure bygmeaning to as 



This One Was Easy ; tftfl Camur* Waa Srt nn Che Q-raun.il. PoinlisiE Up. ansi 
the Girls. W-crt fitsiilliijf; Over. X,i>cit= i=’K lltwn -it 'hr t.t-na 



it is hy forget ling to wind 3 he film. If 
double exposure 011 one film can create 
-pertt-rs ollI of now lime, it shouldn’t lie 
difficult hy the same means to do ail kinds 
(if tricks with living people. Is there a 
baby daughter who is so charming that 
you would Like to haw three of her? The 
kodak will produce the three — in one pic- 
ture, 

Fir-sl hung up or liud a plain, dark back- 
ground, preferably black, and w it bout any 
markings to distinguish one part from any 
other part. Il the background is a dark 




75 



Perhaps, the Ejt ot lilt Camera Never Lies, but Ytus WoilIiI Mot Know II from These- Pictures | Anythini! 
tf&lB n ¥i«.ht to- ill AUIO WneLl! Can lie Made wriih Taile-Top Ptiot-UErHphy 
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V O PUL A K M E C H A N T C S 




volvetL Each pine in g <-i l flic child in tlie 
finder should avoid overlapping tile space 
re p re:- e rt L i 1 1 g an ml joining image, 

l lie result — obviously, triplets having 
l heir picture taken, I r tlie background is 
diecfe a ltd 1 1 lu lit, the area of the IrJcok jj; rcnu sii 1 1 
in Front ni which the brightly dressed 
child stood for tlie first ex [Hi sure will not 
obliterate the li s:xi on the film when the 
link* girl moved over For tEie second ami 
third exposure?. 

There i - hardly any limit to the number 
of trick:-, that can he done by double i s> 
pusure or multiple exposure, when photo- 
graphs arc taken .tgninsi the kind of hjtck- 
greiuntE described. If l tie platings of the 



Turp-, in Anirfi.nl Sh.arkiw in,i| On- Inventor i CtilhflF 
and Etiuht. Exaripk:; of U nijj-u il C.m: *i .i Ancles 



cloth, it should hang entirely free from 
wrinkle*. Dress the child in fairly 
bright clothes — white hhc light blue, by 
Clin ice. Then comes the exposure in 
this case, hot double exposure but tri- 
| ?e i xposure. 

Focus the camera, udiicli must he on 
a tripod nr sprue other firm support. 
Haw l he child -Lnnd in front of the 
background in such a position i - toap 
J'f.'jr • ■■ . in*'] <mr side id the finder. Then 
snap tEie shutter. Without winding on 
the lihn, and with cart not to move the 
camera, direct the cEaild to the center of 
rhe finder, and ?nap the shuLter again. 
Repeat the same procedure for the other 
side of the picture. Each exposure should 
he of the proper length of time to take the 
picture if no H funny business'* were in- 




s ubj cel arc carefully measured, it is per- 
fectly possible to show one's best friend 
offering himself a cigaret; or to show him 
squaring off for a boxing bout with the 
other half of his “dual personality.” 

A mirror L the important '^property" in 
.■mother type of camera stunt that ls Eess 
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Abo™ and at Left, a. 
Miriur l.j='un) (Ji# l:-l- 
J-ce r gl OiViiliLr Expo- 
siije, and alas Gees- 
An’fiy Freni ar Aj:.n-.i;- 
□ T;ll ||iP Hi -- .r p lar h 

PLe i me 



Cti Circle, This Clever Fty.iblr t:%pfl&urc 
S^icws the Man E-OKinp with H|pwe3fs Le£t r 
a Ghost Pktufi, Medc i>y J J iioi ngranhciijs 
111 4 no 4 r Bu|i*niwly, Then Without Movfni; 
Ibe Camera or Winding Film. WAhkis Set 1 
■Ond F>i*ihi i-- wllli i hr "Gh&KE ' in PostiiDU 



Adlyc, wii-h the Subject 
Pacing a. Wins Mirror, a 
Pwtur* C-m &c Mi- ii- Of- 
Ecri~ir Dae kan.il Fiuiil iii-:l 
Two Side Views 
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POPULAR MECHANICS 





Al--*vv. Svnii-Sil'h'i;iv:ii; Whk:h Wrsi $.l,a 3U 
in K'.'ilrik [mcmatkirial Camped lion; Left, 
EjiimplM of Silh-oiiEilE jud TjWe-Top Phu- 
t^Biii] ,< hy; BeloiVi Sot-Up for SiUreuwti= 

deceptive than interesting, The 
suit j gc.( iif a lat i sr i 1 !■ plmi. i graph 
appear* in tLf; picture twice, as in 
a double exposure, but the 5 en --<? 
of wonder on the pa it of jilts-, ms 
seeing the picture gives way to 
ad ni i rat i u it for mi attractive .mil 
ingenious portrait. This irort of 
jibntograpli gets natu rally away 
from pc iff, ‘"posed” portraiture, 
and it 1 -- refreshing to sec — when 
rile Camera lias been placed in the 
proper position at one side— a 
pro le ot the subject along with a 
front-face view in the- mirror. 

Is ibis difTi cult r No more difii- 
c u Et i I lan a n y n 1 1 1 a t e tc r ca mtirn 
porlrail. Only one uutistial thing 
must be kept E n mind. In caEcii- 
liiting the distance for focusing 
i <ii the image in the mirror, re- 
1 1< m her to add the distance between the 
i ■ i rri ■ r and the subject's face to the dis- 
tance between the mirror and the cam- 
era's lens. It is easy to understand that 
t lie light rays are making a round trip, and 
i li a t m l: rely the i i i s i a n ee i ro m 1 he ca m era 
to the mirror is not the correct focal dis- 
tance, But when it i-, desirable to have 
both images in focus- -ihe one in the mir- 
ror and. the one in front — 'Mop down" the 



Photo 

SLtSh 



Jopy righted material 





Ions, to increase tin- depth 
of Jncus and set the 
painter on illy focusing 
scale between s lie proper 
distances for the two 
images 

A variation of the mir- 
ror type oF portrait is rule 
in which the subject faces; 
a wing mirror. The mir- 
ror wings then add, to 
the back and front view?; 
two side faces in the same 
picture. 

Item ember what fun U 
was, in childhood, to cast 
animal shadows oti a wall 
liy holding the hands in 
strange ways in from of 
a light? Welt, there is 
even more entertain incut 
in doing the same thing 
for the camera, because 
then the shadows wit! "keep.' I he stunt 
can Pie done indoors, with some such light 
source a-: the pilot oflood or a pbntraflnsh 
lamp, or it can lie done out-of-doors ill 
bright sunlight if tin? sun 5-. shining from 
one side. >^<i special technique of l lie 
camera is required lo make such a phnio- 
grapli. At the choice of the photographer, 
the picture may include either just the 
shadows on a light wall or both the shad- 
ows and the person whose hands arc mak- 



WiLfr COfllilnCffc 
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tv OiSirL Fsci; i'-irr- Divided into Sections: It Is CLaiin.«1 

Forfil Of Cani! run (i cm D«T«aHes Eva pc ran Jon. 

WATER RESERVOIR FOR DESERT 
LESSENS EVAPORATION 

Water reservoirs in sell Jed particularly 
for desert or arid regions, where evapora- 
tion is very rapid, conserve whatever wa- 
ter may he available by the shape of the 
tanks themselves, I'll e circular Containers 
are divided into sections, and ii is claimed 
this arrangement decreases evaporation. 
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ing them. 

What about some queer "camera an- 
gles f n 

Pictures taker from near 1 he feet look- 
ing toward the head Van give very much 
di storied perspective, with rather shock- 
ing results, I5ut a more elaborate trick in 
unusual angles is done with the camera 
set on the ground, pointing upward when 
lire snn is not in a position to shine into 
the 1 cits. A group of live or six persons 
should surround it in a circle, joining 
their arms, bending over, and looking 
down, A “self-timer" attached to the in- 
strument clicks the Mi utter a£ the right 
hi o in e lit. The pEcfu re q u it. c ha fflys a t teill pt s 
to guess the position in spate occupied by 
tFie circle of subjects, a human rosette 
seeming to stand nowhere* 

One precaution is necessary in faking 
this picture. The group should stand on a 
(Qwji>iuv<J in jijgt 1 5-SA) 



GAUGE SETS CROSSCUT SAWS 
FOR EF^ TEN ^OPERATION C 3 J 

Pcrfc^f adjust mAit of TrOssCUt saws Can ( 
he made with a combination set and raker 
gauge that simplifies saw-filing. The de- 
vice is provided with a graduated scale 
system which indicates errors in adjust- 
ments to the thousandth part of ail inch. 
Different adjust men In for various kinds oi 
r- ii w « and woods are possible. 




1 

!!•. -. 









7 f dt ma), o* 

. 0. *Ji 1 to 






.A^ 

ihvZfc ±-l4' / ■^ ^A- v-v.-iX. 

rage, taxes and deriiecia- 
t Fa n a y e a r. G a & a 1 i n e 
burned is not in chided u 
li you don’t drive your 
cm- i hat much, you have 
to charge more than ,ft3 
Ol" a Cucit a minute at the 



slop lights. 
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A I :JF1I in ■: :: C.iii:jc EEfflltiCn Feci Lonjf and Wti 

Pounds; It la -biWltelrd lo CaTry a Load ol 



BIG ALUMINUM CANOE WEIGHS 
ONLY THIRTY-FIVE POUNDS 



Weighing Cully thirty- five pound*, an 
eighteen-foot canoe made of tihiminiim al- 
loy has oilier advantages besides lightness. 
Its speed in the water is increased because 
of le-, 5-k in friction” and it is exception- 
ally sturdy. The boat Is till ended for a 
7iXI- ponml load hut actually will Hunt 1,I1 lXJ 
pounds. 



BOMBAY TO BERLIN 
BY AUTO IN 
FIVE WEEKS 

part i> f 

tile taken by the 
ui Alexander the 
German mo- 
rn lists recently marie an 
automobile trip between 
"7 Bombay and Merlin. 8,000 
miles, in thirty-five days. 
For the first time, an auto 
crossed (lie Persia n salt 
desert, the Dasht-T-Lut, 
1i it hi e r t o traversed only 
by camel caravans. In 
Asiatic Turkey, between 
Beirut and the Bosporus, the adventur- 
ers were held to twenty-three miles per 
(lay by wittier raitlsi On the other hand, 
they made 500 miles a day in the Syrian 
desert. Sixteen hundred miles of the trip 
were over roadless deserts, while for 2,000 
miles, mule tracks formed the only trails. 
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THREE-HUNDREDTHS OF A CENT 
AUTO’S COST PER MINUTE 
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Your automobile costs you .03 of a cent 
per minute or more each time it is halted 
by traffic iighis, hi add it ton, such delays 
COSt you One-third of a cent and each of 
your guests a similar amount, if you and 
four guests arc stopped one minute, the 
stop light has caused a loss of nearly two 
cents. These arc figures compiled by S. 
Johatmes son. New J ersey jiigfaway engi- 



neer. and based on a car costing >'?n0 
it doesn't hist six years, the price of trallic 
stops goes up. 1 f the $900 car is operated 
twenty-four hours a day the year rnunr 
-03 of a cent Is the minute by minute ex 
pc use for interest, insurance, Liccrinc, ga- 



METAL CORNERS HOLD PUZZLE 
FOR jrGSAW FANS 

M ctat corners 
tor holding 1 the 
border* iff jigSiiv 
p Lizzies have been 
prod li c cd- The 
corners are in t In- 
form of right an- 
-0 £ *5 s witt S ides 

long viiough L • j be margin mien, for the 
average-size rectangular puzzle. They are 
heavy enough to prevent disarrangement 
of puzzles after a border has been pul to- 
ut her. Itl addition, the corners enable 
aus to work the puzzles at a sligFit angle. 



([Two rows of corn at a time are worked 
by a combination prekmg-and- husk! rig ma- 
chine that replaces several men, 

tSl -<v W_U-f-*-Q to 

till 
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COMPRESSED ftVQGD IS 
STRONG AS METAL 

WO i ><1 - can iftr" i C*1 |Ti1- -. 

into a product as hard ns h;ml- 
w uo d an cl as strong as certain 
metals. One process flattens the 
cellular si rue t tire, forcing otti the 
air. In this form the wood is usetl 
for making light pulleys that will 
stand up under 2,000 revolutions 
per an smite. Another compressed 
wood is that produced by rolling 
Strips of fir through heavy sleet 
roller?, S'lic result is a wood hav- 
mg all llte characteristics of fine 
hardwood, capable of taking n 
high poll ’.It. This material in find- 
ing use as flooring, 



AILING FEET TREATED 



BY ROBOT £ 



■Ho ? 



Doctors' methods of manipu- 
lating' the feet Lo correct malad- 
justments arc used Ijy a new me- 
C b ail ica I device. Op e rated by 
shifting the weight of lltc hotly at 
regular intervals to the foot un- 
der treatment, jlic orthopedic ro- 
bot is said to help Straighten bent toes and 
to force small hones of flic ill step into a 
natural position. Adjustable metal h traps 
pull bent toes into posit ion white a hard 
wooden knob rises tinder tlie instep, pro- 
ducing the arch. For strengthening weak 
ankles, both feet are placed in heel sockets 
and die weight ui the body is shifted from 
one foot to the other. As the sockets arc 
suspended on Springs, the ankles are bent 
i ra i g hten c d a I i erna L c ty. 



Army Gurei'.crj -Ai-ninn -si Purnir.y AirplinE on Cable-; Smalt Hud’ 
cl Is U ltd ia Glvc H.Ili.i. nl 0.iiii:i i: from ike Carc-und 



CARDBOARD PLANES TEST AIM 
OF ANTI-AIRCRAFT GUNNERS 



Cardboard airplanes attached to ropes 
impended from a tall pylon are usetl to 
test ibe marksman.’ hip of anti-aircraft 

gunnel's in Germany. Movements of the 
dummy plaflLJ tlFG eon trolled bv a “pilot" 
on a platform midway between the base 
and the tup of the pylon. Gunners art 
given the impression of height by small- 
scale construction of the planes. 



LARGER TIRES FOR AIRPLANES 



TO ABSORB HEAVY IMPACT 
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■i How Tod Ate btraiijhluPL-l by 

ykE ; Ollier Poet Ailowin'a A loo j 



Ate Strain htL'nEd by MErhanlraL Dr- 
Art TTcatid 



.■sixty-pound tires, carrying only twenty- 
pounds of air. have sufficient strength 
_ to Lake up an emergency impact of tliirty- 
IjC iFi.v and one-half tons, or nearly six times 
. o,j r I,, T, vt; [fr| L t af the United Air Lines’ fa- 'f 
i ■ .sports to vvh jcb tlieyarc filled. Larger 
as l softer than any ever used by this com- 
pany, [hi? lircis have a tread of fifteen 
inches. Low-pressure tires, together with 
special shock absorbers, are big factors in 
smooth landings and take-offs. 
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fccfii'e range ot a re- 
volver s]ug L 
At the pistol catlge of 
thr Los Angeles police 
department an officer 
casually raises his gun 
and puts five fast shots 
ittlo the black heart of a 
target twenty-five yards 
away'. Then he fishes a 
mirror from his pocket 
.'and turns his hack. 
Sighting by the refleC" 
Hon he fires shot alter 



Apparently Un- 
srraitd, Tliii Detee- 
tin Hcvialj Hiut- 
sc3f « HcifMliar 
Walking Arsenal 



' 1 1 H.E day's news contains many 
A interesting episode? in the 
see- saw war against crime, One 
recent story toEd of a furious run- 
ning battle til rough city streets. 
Red hashes winked front the fjacfc 
of a speeding sedan as the occu- 
pants fired on the police. Half a 
h lock belli n d , an a fficer lea ned 
from the side of the patrol car, 
steadied hiiuself, and raised his 
gun. Then the bandit car swerved 
toward file Curb. A chance shut 
had punctured a- rear tire. 

But was it a chance shot? You 
would say so the first time a tire 
is shot from under a runaway car. 
But you begin to wonder when 
you rend other stories of spectac- 
ular shooting, for police are gct- 
Ling their men too regularly to 
[tut it down to luck. The truth is 
that the long-barreled service re- 
volver in the hands of the police 
is finally outshooting the guns of 
gangland. The arm of tile taw has 
grown to be ISO feet long — the ef- 



Abave, Break imp CUy Targets, 
Dae si' the Medic-.!:; /if Mik'ir.e 
ide Pplics Crosnd Waiksnipn WMn. 

Kirfiltg .Ht M ■: VLII |.; Olileci-S; Lilt. 

Small Automai:c_ Strapped to 
Arm-aurTf^lram' Gives the Undir- 
CtvCr M.h n 1 hi- "'[.Bat W :ic :l " in 
an Argument at ClnaE Quarter* 
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Tup, OSlcjeTS SLnocins Cigars Pom Each Other's 

Meiltht Hi I’tn Ki^h-;. FiiigCfSitp! C(fl( ifilu 

RevnJvrcr li-n: to Insure JlrLrl.ii.ir fi. K:ca;W : IStbw, 
RaiMciE Shutnun with Fust Id Aim at Clay Fiiiisun 

slid iiHu the buHVeye. A brother officer 
steps on the range an if ti splits .t cigarct. 
The sharpshooter takes careful aim and 
dusts the: ashes oti’ the end, 

r ' Hippodrome shooting is the best train- 
ing for the time when ait officer's life de- 
pends on getting his gun out in a hurry 
and scoring with the first shot," says Dep- 



uty Chief James E, Davis, captain of the 
f-o& Angeles pistol team. ‘'Crooks who 
used to si loot their way out of a jam are 
now thinking twice before they start a 
duel with an officer. The average criminal 
is a poor shot anil doesn't stand a chance 
against a trained man fifty yards away." 

Trick shooting with the revolver looks 
easy, but there are I tec- ill an I l!X I first -clauS 
stunt shots in tlie United States. It is 
many times more difficult to shoot accu- 
rately with a pistol than with a rifle, The 
revolver is the most erratic of all firearms 
in the hands of art amateur, 10 r, except at 
po in t-f dunk range, a hairbreadth variation 
in sighting throws the bullet wide of it* 
mark, There arc no natural crack shots 
with the revolver. A person instinctively 
dues the wrong tilings until lie has been 
trained. These are some of the things you 
learn from Chief Davis. Then he demon- 
strates what can he done with the weapon. 

An officer who knows his chief's marks- 
manship holds a calling card edgewise* be- 
tween his fingers. Davis tires. The card, 
sliced in two, flutters to the ground. Hold- 
ing a gun in each hand, Davis aims at two 
targets twenty feet apart. Firing both gurvs 
simultaneously, he hits each. He holds a 
gun upside down and makes hits at twen- 
ty-five yards. He punches T lie muzzle of 
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holding a perfectly steady aim. 

"Trick shooting ins ^ real value 
in police work. That an officer 
can hit a target nine times out of 
ten oo the practice range is no 
indication lie xvill shoot effect ivc- 
Ey in act i oil. But the Control over 
his gun he acquires in practicing 
trick shots gives him judgment 
and balance that stand by fa ini in 
an emergency. A trained shooter 
instinctively takes a correct firing 
before puhing the trigger." 
Not long ago an ex- 
convict killed a Los An- 
gel vs p olio t ill a n f roart 
ambush. The ensui ng 
manhunt narrowed 
down lo one building, 
a n d two o fTi c era w ere 



the gun through a card- 
hoard blind, lines up the 
target xvith his left eye, 
and rims up another 
string of bits. He blind- 
j" olds his eyes w ith a 
liatldkcf chief and raises 
the gun. At a quiet word 
from an officer standing 
at his shoulder he fires 
and makes another “ten."' 

Then someone tosses clay 

targets into the air and 
Davis pops them in ap- 
proved trapshooting style. 

“Stunt shooting is the 
post-graduate course an 
[he pistol range," Davis 
says, '“Accurate mirror 
shooting ts hard because the natural tend- 
ency is ta move tire gun opposite to the 
direction your eyes tell you. Practice 
makes it simple. Shooting with the gun 
held upside down is easier when you make 
sure that tEie barrel is level xvith the 
ground. The trick in hitting two targets 
at tlm same lime is in lining up the sights 
oF one gun and holding it steady while you 
line up the sights of the o tlier. Running 
up a good score while blindfolded is sim- 
ple after you haw really learned to shoot, 
The marl behind you tells you where to 
point (lie gun, and when the sights are 
level, lie tells you to fire. Slicing a calling 
card in two can only be dune ten or fif- 
teen feet away, it is only a question of 



sent to get the man. He unexpectedly 
walked nut the front door with a tint her 
px- emmet as the officers arrived, f_>n the 
command to throw np their hands, thq 
two started shooting. One of the officers 
shot twice, wrecking .l convict's gun with 
the first shot and killing liitti with the sec- 
ond. The other policeman shot once and 
h il led li is t'i i an. N e i the r offi Cer xv as to ueh ed. 

““Policemen must shoot straigliter than 
soldiers/' Chief Davis says. "A soldier can 
afford to throw away r* few rounds of am- 
munition, but a stray bullet from an offi- 
cer's gun might hit an innocent person." 

To keep in trim, officers arc required to 
practice every month. They begin by 
shooting at targets twenty-live yards away 



P O P U L A R M E niAM(S 



■ * 



c 35V 

BS5 




and then graduate to target' 
liitv Yards awav. 'J’ 1 1 e.-v learn to 
[ir aiv l 1 s [ mi lL shoot straight by 
firing mu -.ttrprise targets that 
spring n p suddenly from the 
g r 0 n n (1 a nd 1 3'i L'ti d i s a p p e :l v. 
They simulate shooting 1 in dead- 
ly earnest by firing at “running 
man" target a that appear with- 
out warning and move rapidly 
across the range. 

1'nliec shooting standards are 
thirty per rent higher than army 
requirements, To qualify as a 



ivl-fli:, Aims hr wteli Blind 
From Si r I n su.l wLili a Mir 
tot : Ci’n ter . 3 h o o t i n jj tvilli 
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shooters make 3-b points or bet- 
ter, unit experts are required to 
score 360 points. 

Police prefer the large -4j-caH- 
ber revolver m other weapons be- 
cause of 1 lie great shocking am! 
stunning power of tElc bullet. The 
blow struck by the heavy’ slug is 
so great that a man hit in a leg 
or arm is usually knocked flown. 
Tile bullet of the ligbLer JW-vali 
her gnu curries accurately for a 
greater distance, but its disabling 
effect is less. 

An nfhqer in uniform usually 
carries his gun on the right hip 
where it is always ready for use. Under- 
cover men may pack a gun under flic coal 
in a shoulder holster. Occasionally a de- 
licti vl carries a small automatic, 'trapped 
low on his left atrn. Nearlv every good 



marksman, an officer must run tip a score 
of points out of a possible 40b on lIiu 
standard American revolver target al 
twenty- five yards. Scores are based on ten 
rounds of stow lire, tv 11 rounds' time fire, 
ten rounds' rapid tire, and ten rounds' at 
a man -shaped silhouette target, Sharp- 



marksman lias a pet weapon, and few oE 
them will use a regulation revolver as it 
comes from the factory. One shooter 
roughens the thumb grip mi tile hammer, 
[mother reduces the trigger pressure to a 
weak two and a half ur three-puuiid pm El, 
tOirtUlui-f I ia iwe 1 VIA) 
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RAT-BITE FEVER USED TO TREAT 
BRAIN AND SPINE AILMENTS 

1 realttkent of persons Suffering from 
fir. -IL ii H m4 lupine disuses with tal-bite 
ft- fever is advocated liv a. Germ an professor, 
I ! e lias discovered that this method in the 
m dangerous and most effective for 
neuralgic and psvchic.il ailments. TClood 
!akeft from fever-stricken mice and rats is 
into patients suffering from pa- 
serinus disturbances of the motoric 
3 i L-: ! v e system and other diseases of the 
brain and nerves. This scrum contains a 
: i ; i i that produces extremely high fever. 
The fever, in Turn, effects relief and possi- 
bly 4i cure. The professor says that the 
fever he produced is common in Japan. 



This Reading GLhs It Adjustable, Enabling ihe Ussr 
to Read Entire Page at a 'Time 

MAGNIFYING GLASS FOR TABLE 



SHORT STICK STOPS “FREEZING" 
TO AIRPLANE CONTROLS 

Fur training student pitots, a very sim- 
ple change will make it i 1 upQ 55 iS.dc for 
them to "freeze" to the stick in a t we- 









ll AS ADJUSTABLE LENS 

Fitted into a Stand that rests ort a table 
or desk, a new type of magnifying glass 
has its lens attached to an adjustable arm 
that may be set for focusing and for po- 
sh tort. This leaves, both hands free for 
working under the glass. An average- size 
hook nay be placed under the magnifier, 
enabling the reader to complete a full 
page without movinjr the book or the 
glass. Pages may be turned v. i L ; s 1 ■ it t <1: - 
turbing [be adjustment. The km- is six 
inches in diameter. 



seater with dual cent reds. All that is nec- 
essary is to cut off the student's stick un- 
til it is only two-thirds the length of the 
instructor's control. With the longer le- 
ver arm of his control, the instructor can 
break the student’s grip if the latter be- 
comes frightened and freezes to the stick. 



LOOKING INSIDE SOLID MATTER 
^ WINS DISCOVERER A PRIZE 



Discovery of a new method for to ok lug 
into tbq invisible fine structure rst solid 
matter lias won f^r Frank H. Speddmy, 
thirty -year-old scientist, the youthful gen- 
ius print of the American Chemical soC> 
ety. Doctor Sppdding uses light which c;u: 
be reflectedytfr otherwise emitted by sol- 
ids, such jjS rocks and mineral to reveal 
what spi'en Lists call their “lattice” struc- 
ture. This In It see is the spacing of at. ms 
in the solid, including the spinning and 
other antics of these tiny panicles, I ! « 
r^ads the message of these beams alter 
jlhey have passed through a spectroscope. 
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TRAVELING CAGE ON GIANT SIGN 
USED BY SERVICE MEN 



V\ hen ei giant electric h i^rn in Germany 
is j-erviced, workmen use a traveling cage 
ro roach various parts of the nine Letters, 



each of which i-. forty feet high. A fea- 
ture of the sign is a circle, 225 feel in di- 
ameter and formed by 2.000 electric Lights, 
The letters ran lie read at a distance of 
several miles. Twin chimneys. 400 feet 
high, are used for suspending the sigti. 
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VACUUM-FILLER FOUNTAIN 
HOLDS MORE INK 



PEN 



Twice an much 
ink can he carried 
in a new vacuum - 
filler fountain pen 
as iti an ordinary 
pen of the same 
sine, The vacuum 
filler c I int itia ICS 
rubber sac, piston, 
valves and pack- 
ing, giving tn ore 
space for ink. In 
addition, t lie pen 
will not lea k. 
Pressing a button 
while t h ertp c it 





point is bcld iri ink is the tilling operation. 
The point writes two ways, extra fine on 
the upper side ami fine, medium or broad 
the under side, 



SYNTHETIC MUSK IS PRODUCED 
"FROM COAL AND PLANT 0 JLS . y 

^ Odorous substances tiiat will take the 
^>place of natural niusk can he produced 
from coal-tar or vegetable oils. Natural 
musk, which ss used in ttm^ui aim fact Lire 
^r.)f perfumes, is obtained drom a gland in 
male musk deer. Since these animals. 
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il+Mnd in central Asia, are difficult to 
ply of musk Euts Fieen limited, 
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Movie Camera De Luxe Makes Trick Shots 








Relieving rh.it 
many years ol am- 
ateur movie mak- 
i i ■ ,lt have created a 
demand for a aix- 
Lcen-milli meter 
camera of extreme 
v ersatillly,. t h e 
["astman Kodak 
company 1, has pro- 
ft need a eo nt pact 
c a n i e r a W i L 1 1 a i 
wide a range of 
a ' i i 1 i Ly as profes- 
sional equipment. 
It is custom -1 mill 
:l il d CUSt 0 ni- 
e 1 1 nipped to meet 
special re q n Lrc- 
nients and is in- 
tended particular- 
ly" for advanced 
amateurs, or such 
groups as motion- 
picture clubs and 
lali oratory technicians, Virtually any trick 
shot or slum possible with a professional 
camera can Inc duplicated just as easily 
with this adaptable amateur instrument, 
For instance, it Es a simple matter to show 



a person appearing three times in the 
same scene, a man's legs suddenly walk- 
ing out from u mler him, or the: speeding 
up of street t rathe to a diasiy pace, Im- 
portant innovations incorporated in this 
camera include two individual shafts, one 
moving tlie film eight frames to each tarn 
of the crank for winding back the liliu or 
hand c ranking* the other a one- frame 
shaft for trick work or synchronisation 
with laboratory equipment. Ry means of 
a variable shutter lever, the camera can be 
operated with the shutter open to various 
stages or the shutter can be opened or 
closed with the camera running. The 100- 
fooE or 200- foot removable film chambers 
are interchangeable, and a reflex finder 
shows the exact field and focus that will 
appear on the film, Fades can he made by 
using the variable shutter, two fades can 
be caused to overlap by using the shutter 
anil winding back tEie film, the same wind- 
ing back with (be addition of a half-mask 
enables double exposures, and the posi- 
tively acting mechanism for making single 
pictures permits animation. Besides the 
half- masks which blank out One side of 
the film, tEsere are also circular anti oval 
ones to make interesting picture shapes, 
and endless stunts arc possible by a com- 
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bi nation 0 f masks, Jading 

and reversing, About for- 
ty feet of 111™ can he shot 
at a winding of the . 1 Spring 
m'u tor, but hand cranking 
permits an exposure to 
be continued after an au- 
dible signal warns that 
(lie spring is nearly run 
dtnvn L A turret head ac- 
commodates two lenses, 
and lenses are quickly ill- 
tereEiiitigeabk in it. In 
addition to the reflex 
finder, ( here is a direct 
■l ien- finder. Speed of the 
film can he regulated from 
eight to sixty-four frames 
per second, a cushioned 
stopping mechanism be- 
ing provided for the high 
speeds. There are two 
film meters, one indicat- 
ing the amount of film 
left tin exposed, the other 
intended as a guide in 
winding hack. Several safety features 
greatly simplify operalkm. An aperture- 
closing shutter prevents fogging when a 
film chamber ts removed and the reflex- 
finder button closes automatically when 
the camera is started. Connections are 
provided for attaching an electric drive or 
remote control t« the onc-framc shaft. 
U'itli this camera il is possible to show a 
man offering himself a cigitrct and Sight- 
ing it, using double exposure and liaft- 
mashs; Niagara Falls can he slowed down 
or speeded up by manipulating the Film 
speed adjustments, or a long shot 
building can by turned into a close-up by 
photographing it, then turning the lens 
turret to firing a long-focus lens into po- 
sition. 13 y operating the single-frame re- 
lease at regular intervals, all sorts of ani- 
mated pictures can be made with dolls 
and toy animals. 



Using a Tractor an.il S^Taper to Drag Sand and Grav«! Emm Center cl 
Stream to EtiPri, Where It I» Ejity Fur O-Otil Ffcnnms to Work 



has been washed away. Ordinarily the wa- 
ter in the middle is too deep, or the cur- 
rent is too swift, for panning. One Oregon 
stream, however, is being worked - " with a 
tractor amt scraper wtiich drags tEte sand 
and gravel ashore where it is easy of ac- 
cess. Such a dredging system is practi- 
cable wherever the water is not too deep 
for the tractor to operate. 



“DEI PL ESS” KNIFE FOR ORANGES 

MAKES PEELING EASY L ' If % f 

Oranges can be peeled without dripping 
juice oil hands or clothing with a new kind 
of knife; A ridged slot in the center of the 
knife is used to cut a number of grooves 
in the skin. TEie remaining sections of the 
peeling are reiqa ved with the front edge. 



TRACTOR HELPS GOLD PANNERS 
BY DREDGING STREAMS 

Gobi miners working small streams usu- 
ally do panning In the sand and gravel 
near .shore, although the best pay dirt may 
be foil rut in the middle of the stream 
where I he, current is. stronger and the dirt 

(3s%4- , 
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Us'inc 1 Black Lijtht." the In-vitihl* t n I r.. -Red ttflj-H Imin pie Spectrum of $nn*hinc. Jar Two-Way 
Televiston by Telephone . IZich Person. $i(n in Darkness 



IS the twentieth century tic^tinetl to be 
known ns the age of the life ray ? 

Recent discoveries 1>y scientists in Amer- 
ican and F^uropcan laboratories, suggest 
time vi.-F- arc on (In? threshold of iretnen- 
do 0 s achievements and -that man's coining 
control of cosmic forces will dim all that 
h ci cue c has done in the past century and 
a hatf. 

A strange experience he fell Professor 
Piccard, wlicn lie recently ascended over 
ten miles into the stratosphere in the 
sealed gondola of lib balloon, 7’ Fie pro- 
fester was peer inij at the earth far below, 
which allowed as a blur of mountain tops, 
streaked with hairlines and ribbons,- — riv- 
ers and channels, Suddenly, he and his 
observer heard faint pattering on the roof 
of iFi-e gondola. Ft was not rain because 
they were far above die region of clouds. 

"Tile pattering was caused F>y cosmic 
rays which arc nearly iwyuiy -three times 
more powerful than the short gamma rays 
of rad 1 mu, themselves the shortest and 
most powerful rays known to science," 
explained Professor Piccard. "One can 
dream of the clay when il will be possible 
to produce Oil earth a similar energy that 
will open up ran immense field of practical 
possibilities-" 



Sir James Jeans, well-known British as- 
tronomer and physicist, sajs. on 1 Fie other 
hand, that these cosmic rays are breaking 
up millions of atoms in us, every second of 
our lives, "They may be essential to life, 
or they may he killing us," lie adds, 

London recently witnessed a remark- 
able demonstration of newly "steri listed' 1 
rays — the healing and beneficial rays in 
sunshine from which die lethal energies 
Ftave been eliminated. 

Standing on the roof of a dubhous^ mie 
dark and foggy Eiight. A. li. Batchelor, ra- 
diological investigator, swept a projector 
in a wide arc. Soon, in the dense black- 
ness. about 500 yards away, sped a tors saw 
etched against the ray a group of fifteen 
persons — every detail of Uieir features anti 
clothing in natural colors, as if a bright 
sun were shining. The beam passed on to 
a Jlower garden and in about fifteen min- 
utes flowers which ordinarily close at 
uiglit. llad opened their petals. 

The secret lies in die fact that the light 
was really an extract of the most bene- 
ficial part of sun Eight. With the lethal oc- 
raves of the rays removed, the light, when 
used by mcdieal experts, has almost inline? 
diate curative powers. Various ailments 
have yielded in a surprising manner to tFse 



C 36 C> 







0 



power oF these rays. The Light can he used, 
also For dispersing fop in railroad opera- 
tions, itt ami -fog lighthouse?; and warni ng 
Pjuojs around coasts, aboard liners and 



lj^jr-c ‘SlEriliiEil" to.yj :g LiiH L’ii : MipliL S-;-ene a*i 
T7iuii[;li 5nr W.-rr Shin-in^'. Insvrl. W irclisi Telephone 
Set ErrifJjjyjL'ig MjLriJ-H^y 

airdromes, Life rays also suggest death 
rays, ns the niher side uc" rlic picture, and 
lethal rays of the kind are known to have 
been used by certain air departments in 
the European war, when they were em- 
ployed to stop, suddenly and tsEiaccomn- 
iibly, hostile airplanes in transit across 
frontiers to bomb cities. The full story of 



freight steamers, for speeding up transport their use in the war has yet to he revealed, 
by sea am! land, and as landing-lamps on A few weeks ago a Berlin chemist ex plod - 
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light, letting t h*.- LLf^ht out 
first on one side and then 
the other, at such a rate 
that the iris has no time 
to expand or contract 
sufficiently to he able to 
SCe. The muscles of the 
eye become completely 
unbalanced. 

An American tuveidor 
Es trying to mate an in- 
Sim me I'll for taking 1 a 
rca d Eng o f the f u n 
through a periscope, so 
that it will not he neces- 
sary for the submarine to 



Above, Demuri si rati rig Ho^ TraJrt Con Be 
Si iifipcd by Rav Whkb QperAto Vacuum 
Bnltoi RifrJil, Par. tin lmi PLoaccd PbiJorin 
Taking S-jntighi Trcsenrm 



Left. Pice* of Old 

l , in ?iiin.-ii ao tt Ap- 
peared CD t'ald 
Kye : Hiuht, Invisi- 
ble nig lit PhuEei, 
SJiavrinF [t to B t a 
V aln ll: li; IJOviniHillt 



conic to the surface in wartime, 
He is working on some applica- 
tion of an unseen ray in sun- 
shine. Already, He has invented 
devices, using infra-red Jigln, whereby he 
can find an airplane flying at a height of 
four miles in fog or darkness, 

Revolving beams of in visible infra-red 
tight arc shortly to be operated from 
lighthouses around the British coasts, so 
dangerous to navigation in the fall and 
winter, A system of lights, in the shape of 
dots and dashes in code, wilt he flushed 



cd a Final l mine by the nee of such 
rays projected from an apparatus 
located 250 yards distant. 

The British war department is 
experimenting with another in gen - 
ions device, for using light rays to 
stop air raids. A projector is used 
which is said to render stlvh at 
tack - practically harmless in the de- 
fenders, but dangerous if not fatal 
to the attackers, a British inven- 
tor also has a liglit 
intended to blind 
attacking pilots. 

The secret lies in 
a d i s k rotated in 
front or the search- 
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and recent experiment s seem lo prove (list 
living tissue:-' are die sea t <ii radiations 
which c an p rod u re c ff e ct s at a d i $ ta n ce, 1 ’ 
he says. “There is proof that chemical re- 
ad inns in living tissiiiei are indeed accom- 
panied ley radiations, and what happen- 
ing in one cell affects neighboring: cell-. 7 ' 

French scientists have recently suggest- 
ed that ruir hody-crlls an- minute radio 
seas- disease being 1 the oscillations of 
these sol*, wfuch upset their neighboring 
cell-sets. It has been round dial flies give 
nun what art known as mitogenetic rays 
which pnivcrfully affect other flics near 
them. 

A Russian *cSt-misl says these mitotic 
ray- are ultra-violet and can lie used to 
stimulate human muscular growth He 
believes that there arc men and vromert 
from whom issues sonic ray which influ- 
ences flic? mental and muscular develop- 
ment of people living near them, and that 
1 here m a v cm m e a time, 1 11 t be f v 1 u re, 
when people may sheath their rooms irt 
lead, or some other metal, to annul she ef- 
fects of these human- ray projectors. 

Life rays, in the form of electrical im- 
pulses are being used to cure diseases, kill 
harmful genus, and restore tile apparent- 
ly dead. Tt is possible to induce by this 
method an artificial fever Lo overcome in- 



tuit o a sensitized screen carried on the 
liner, to warn it of rocks, and shoal?. In 
the case of airdromes, a scries of concen- 
tric beams of invisible light will indicate 
the location to descending airplanes. 

Startling discoveries concerning "'life 
rays’ 7 have been made recently by British 
scientist*. Sir Frederick Gowlatid Hop- 
kins, president of the Royal Society, says 
there is evidence that a life ray exists 
which helps lo build njj the human body. 

'T.Ffe in some way makes use of atomic 
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energy, tlie basis of which is electricity, 
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H-yvv Paper Cortainin; Healing ELeir.cnt Id Applied to 
Ceiling.: It Flues intu Eleclrica] Outlet 



Electrical heating I" o r single ruumu can 
l)t i si s t al 1 uf L by moans of paper that in ap- 
plied to the ceiling, The heating: elements 
arc formed by copper anil nieki-1 alloy im- 
bedded in a sheet of reinforced, damp- 
resi sting fabric, which provides insulation. 
These ^ Fi U4.-SLS are supplied in roils that can 
be cin into required lengths and applied 
to tiie ceiling plaster like wall paper. A 
lining paper then is placed over the sheet s„ 
with calcim ine, paint or other decorative 
materials over all. Flexible connecting 
tails arc ■ attached at convenient points. 
Rheostat control gives even temperatures 
at minimum current consumption, 



CAMPHOR IS MADE 
FROM RAW TURPENTINE 



Synthetic camphor is heing produced 
from turpentine. This method, described 
by Prof. John J. Ritter of New York Llni- 
versit yTinny^ii ] i n l i n > in i r l i b.' ; ., i , 1 'm 1 1 i . nw 
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idling methods, makes a high- grade prod- 
uct al low cost and passes through inter-' 
mediate stages never before employed. 
Aside from turpentine, the onb- materials 
actually used are sulphuric acid, common 
salt and soda ash, it is claimed that man- 
ufacture of laminated safety glass is like- 
ly to create n large demand for camphor, 
of which 10,000, OUD pounds are now im- 
ported annually, Among other products 
in which camphor is used are explosives, 
celluloid, lacquers and motion-picture film. 
Paradoxically, camphor is not found in 
mothballs, despite the smell, for mothballs 
usual];, ■ are composed of naphthalene, a' 
coal tar distillate. For many years eliem-^ 
Esl- have known Lhat ordinary turpentin^" 
oil consists largely of a material closely 
related to Camphor, and chemists ubroa^, 
succeeded years ago cu converting it cum-^ 
tnereially into camphor, identical with 
Hint Obtained from the camphor tretf^ 
About one- half of the imported camphor’ 
is produced from American turpentine in* 
foreign chemical factories. Numerous at- 
tempts to produce the commodity in this' 
country have failed, chiefly because ih( 
complexity of existing methods rendered! 
its production economically impractical. 
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RUBBER REPAIRED BY WELDINt 
UNDER AIR PRESSURE 



phor industry in this country, Based cm a 
new principle in camphor synthesis, the 
process is said m he more direct than ex- 



A n t o m obi 1 e 
e u lies, h q t-w a t e r 
h ot ties a ri i ! o L 1 1 C r 
rubber jin oils may 
Ei e r c p a i r c d b y 
weld Eng a new 

piece of rubber in- 
to the fractured 
nr torn part- A 
new vulcanizer for 
ibis work is oper- 
ated liy air pres- 

sure. The device consists of an aluminum 
plate electrically heated from a 
kilt wall plug. One hundred pounds 
pressure may be applied, then rlic- cnrrcrft 
is turned on and the cure completed, 
of air insure- equalized pressure on 
part to be TJ *-y -'j r *-l 



(1 Elevators which travel in a curved arc 
are being Fmilt for ascent around the 
sides of naval dirigibles, 
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._ above 
„. irsl "of material*.* 
^ards tile waicliers Xro-in Iras'' 
—-.-nrs. when tires burst, sending pieces of 
soft rubber through quarter-inch armor 
Opiate. Wlien the tire reaches high speed 
fon a massive electrically propelled dy- 
^wheel, there is a tremendous roar LhaL 
[shakes tlso whole experiment at building. 
Inside Lite “armored fort” the tenipcra- 
“^ture of the whirling tire rises about forty 
iclegrecs centigrade every minute, while a 
t vurt ex of air is set in motion. The wire 
^cni] of each bead on the tire must rcsi-t a 
^centrifugal force oF seven tons and a side- 
^watl tension of 1,250 pounds per square 
ineh. So great is the centrifugal force that 
it pulls a tiro one inch wider at 250 miles 
per hour than when the tire is at rest. In 
a test for Malcolm Campbell, who recent’ 
ly drove Ens “Bluebird'’ racing car to a 
new world's record, a lire was rotated al 
350 miles per hour. The temperature rose 
beyond the boiling point of water in three 
minutes and the tire burst soon after, 
fragments piercing the annor-plate shield. 
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H&w Bi.g TLrtfl Uaed on Racing Automobiles Are Test- 
ed; Some-limes Tkt-y Bunt under Hijs'n Speed 

It was found that a special Egyptian cot- 
ton absorbed Less power wlten it was wo- 
rn? n and flexed, resulting in a tire that 
would be cooler at high speeds, Inner 
tubes of equal thickness all around were 
produced, since uneven spots would have 
caused overheating when Sir Malcolm sent 
his racer along the beach al Daytona, Fla, 







BOARD FOE J rCS AW PUZZLES 
HAS ADHESIVE SURFACE 



Jigsaw puzzles may Eje assembled al ail 
angle ott a board which lias an adhesive 
surface. When the puzzle pieces are in 
r\ -■ ’ I 

tUl tty-dj 

*■ P.ii-tli: Ln Ujiriglu JBmr^ 

■with. ' T'h.is. Board; Ic 
V t i H&i 



lVocViri t * jigs 
J-'csnior. If Eas 

Has Ad'htflwt Surt^-e That FkM; 
Eut Piz« ir. PLitc 



^(risAv^ S0A4 ji, ■- 



If -A 1st 



position, a slight pressure fixes them firm- 
ly in the adhesive so Hint they cannot fall 
oft", even if tire board is inclined. The 
adhesive material, which is sensitive to 
weight only, may be washed with soft 
soap and water. It does not stick to the 
puzzle pieces after they have hcen re- 
moved from the board. ■* 



LADY-RUGS SPAN U, S, IN PLANE 
TO BATTLE FRUIT PESTS t.' 575 



To help citrus growers fight frith -tree 
pests, 2OjO0£> live Lady-bugs 1 recently were 
shipped by airplane across the United 
States from Sacramento, Calif., to Orlan- 
do, Fla. The total shipment weighed only 
two pounds, 



nines and addresses of manufacturers 
and dealers in articles described, and any 
details in our possession, will be furnished 
by our Bureau of Information upon re- 
quest accompanied by Ye l urn postage. 
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pi o v in g. Tabulation* on the side 
lie condition of the coi Is according to 
osiilan of the dial pointer. 
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[FIEE DEPARTMENT AIDS PLANE , 
(2 ^ MAKE SAFE LANDING 

When a i Duncan Held, T ev 
as, took off with an o vef hauled plane 
cent I y. he discovered that the brakes 
]i is Sanding wheels had locked and faced 
the problem of lan ding with locked wheels., 
Real iaing that lie could not come down 
Safely on a hard, dry airdrome, he dropped 
a note overside requesting that the lire 
department lie called to flood a strip 
across the flying field- The firemen pre- 
pa red a long strip of slippery mud and thd 
pilot brought his ship down uprignt- 



C.i lnr.ci Im t 1 red. icing Talkie; in the jivmc ; Not: 
Moving PirtiiiEi Appearing in L-O^Sr Sottkiti 

TALKING FILMS FOR THE HOME 
PROJECTED IN CABINET 

Talking- film, apparatus tnr the home 
]i a j been developed.. incased in a cabinet 
much Like the phonograph or radio, Cel- 
luloid films are not used, being replaced 
by rolls of spec hilly prepared paper. The 
film is illuminated from the front and pro- 
jected by means of concave mirrors. 

C JV ^ 

>Y 



HANDY TESTER FOR AUTO COILS 

QUICKLY SHOWS 



5WS CONDITION 

TJttick telling o 



GYRO SHARPENER FOR PENCILS 
C 13 opKRATKD easily 

Pencils: are sharpened easily in the gyro 
device that is operated in t he hands. It 
can be carried from one part of the home, 
o dice or s c h o o 1- 
rooin to another 
for use, not being 
designed for at- 
tachment to desk 
or wall . Th e s ha r p- 
ener is held in the 
palm of one hand 
while the pencil is 
placed in proper 
position. Then the 
hand holding the 
pencil is rotarled. 
turning the covet 
and sharpening 
the pencil, A few 
facto rv point. 

c¥o 

COBRA VENOM FIGHTS CANCER 
IN TESTS ON "INCURABLES" 



a life coils a n d 

rail": without re- 

mm ng them from 
ilu carls easy with 
a recently devel- 
oped instrument.^* 1 

Ac: isl operating.^* Serum made from the venom of 
condition;; ore re- ^filack cohra has been used in treating 
v. a i. d by c lie test- ^cjeiirable^ CPIlCCr mi recent tests, with 
er, which is about ^usiml results. Consider aide rrliet was 
the size oi a cigar -^afforded patients, and the disease was 
box The media- ^checked in some of several hundred test 
nbm is contained -peases. Scientists da not claim a cure. F l be 
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“in- 

Ull- 



ifl a bak elite case, provided with a small 
Window through which a dial can be seen 



mini is injected ill a process origin a Li 
by Dr. Adolph Monae- Lesser. 
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w, POPULAR MECHANICS " SST? 

,>ti^ L.uU, (SUj, 4 

SALTS EFFECTIVE 
IN TREATING 

EINGWORJ* ^4- £ 

Ringworm and other 1,1 

widespread a.tulag'gravat- ^ J Wr \ 

ing skin aifments respond 
favorable to application ■ T A 
of satis of synthetic fatty 
q acids, Fun fruin infections, 
mixed in lectio ns hotl 
deep-seated a nr! 
in character, el 
quickly. Lnborat 

difiiv that t 
eon i 

salts kills even 
stubborn oE 
a 

t ra t iii r 

ter r! e s r \Jr > y s bacteria in 

The salts arc 

by the oxidation of petroleum 
They are non-irritating 
penetrate the skin more effectively 
m a n v other bactericides; 

C2>H 



Chains Di*l by Canadian Kinj Lashed ia .* Srrt/ilL Will Car an 

Which the Boats Ate Often CinLod an Lang Overland Trips 



SMALL-SIZE AIRPLANE MOTOR 
PRODUCES HIGH POWER 



SMALL RAIL CAR HAULS BOATS 
FOR THE FIRE RANGERS 

Canadian lire rangers use sin all rail ears 
for tra [importation of their canoes unit 
the nisei ve.-. tv hen speed is essential and 
rail lilies are available. The canoes are 
lashed to the cars and the rangers use the 



St ream lined and so cum pact that it 
saves much space, n twenty -four cylinder 
motor for airplane:*, automobiles or boats 
lias been produced. The cylinders arc 
small and the motor runs at high speed. 



railway track* until they reach streams 
near the fire zone. Hunters also arc us- 
ing Lhe Canoe cars to save time in reach- 
ing game territory. 






Jc is rated at fiOO horsepower. Mountings 
are provided for fore and aft propellers. 
The const me cion is said lo he simple, hut 
follows modern engineering priori 



RAT-CATCHING CATS ARE BRED 
l5 PLAGUE PROTECTION 



C-rniMLL Itmpr.e for Airplane. Auiai and D.tjis; Tap, 
Phantom Yifrwv and. B-Mtdcn. Hcu.aLn.it 
f » n * j ■/ - ^ 

'luJ 
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Selective breeding of rat-catching cats 
v- i lie best way to keep down rodents and 
niic of tin: best protections against EhL’- 
iionic plague. This is the opinion rsf Dr. 
Adr ien Loir, me dical officer of the port 
nf Le Tin vr c ,"T ranee, where a constant 



ivatcfi is” mamtained to prevent the en- 
tn the country from docking ships 
rickcn rats. Doctor Loir dis- 
that not all cats will catch rats. 
Some, lie reported, establish a neutrality 
■i: :t vhi th the rodents, ami may lie seen ill 
the streets with the rats t each ignoring 
the other. To remedy this situation, Doc- 
tor Loir has foil tided the Rat-Catching 
Cat club of Normandy, the chief object of 
dell is the breeding nf cats with an un- 
failing and intense craving lor h tinting 
and killing all rats, - 1 V-' 
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„ Projector Scruling Out Mi.sk wi I . i;-: m 

Was Ktctdved and Broadcast by 

MUSIC IS BROADCAST ON BEAM 
OF "COLD LIGHT” 

Transmission of m it sic on a beam of 
"cold jig-fit" for broadcasting on a nation- 
Vjplc radio network has been accom- 
plished The enter tamers were in 
the observation tower of a New 
York skyscraper, while the receiv- 
ing point was in a radio bruEid- 
casling studio a liiilf-mile distant. 

Tilt! test was til c first use ni a 
light rav for a scheduled broad- 
cast picked up as an "out of the 
studio" presentation. A mercury 
induction bulb, five inches long 
and an inch in diameter, made the 
pick-up possible. Inside Lite lamp 
in a thimbleful of mercury. When 
a high-frequency electric current 
excites the mercury, it glows with 
intense brilliancy but with little 
heat, Ifcncc the name "cold light." 

The microphone used by the en- 
tertainers caused the light, era- 
died in a searchlight projector, to 
gn out as a beam to W a r d the 
broadcast studio, carrying the 
musical vibrations through space. 

A photo-electric cell, or "electric 



eye," at the receiving end gathered the" 
rays from the air and converted the light# 
back into electricity Fur broadcasting To 
the nation. Experts say that transmission^* 
of programs without loss of quality over ■* 
distances nf forty to fifty miles would be Im- 
possible in clear went Iter, Ary 0 lie With a Lr* 
lighl ceil, ampli tier and loud speaker could 
take music from such a beam at all points # 
where the light was visible- Wires or ra- ^ 
din gels would be unnecessary fgr rcccp- 
Linn. The mercury lamp works as well itl 
daylight as in darkness and is expected to „ 
tmd extensive application for Comtnunica- 
tion over limited distances, The hgh I cant 
lie made invisible to the human eye and ■*> 
still work successfully. A peculiarity os ** 
tbe beam transmission is that no tntcr-^ 



ference is caused by rays criss-crossing." 



lRAGE door as store FRONT _ 

LIFTS UP TO CELLING ^ 

Operated by a system of counterweights^ 
which raise it to tbe ceiling, a disappear- 
in# garage door, which also is being ti3ed ? ■- 
as a. store front, now Ik available. It can 
be moved by one person, and when used 
for el shop, tli o door is formed of glass 
sections. When lowered, it serves as a 
display window, and when raised, offers 
easy access for arranging displays. 
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"V" EE. 1 . E-: 3.3 11 ' kllg ill pence fill 
^ hill-- of Mississippi, : lUtr 1 1:. i ! ■- - 
From Vicksburg, i-. a laboratory 

l i i’ su te 1 1 1 [ I] i I' .1 re ]i p.3 1 1 i ■ i le L' 
jinfin" nil others. It is tin' L , S 
\\ " i i ■ - v.v ■. - 1'i.vfrt‘i 1 i m I, - n1 station. 
In tliis- quiet valley, Hath all tile 
i: ' - i 1 i i it - (i i in- I i mi in^unyhy, :t 
determine; ! 1 i.'i 1 1 ' I of engineers and 
scientists ts engaged in ferreting 
a tit the secrets os nature and ap- 
plying them for til practical pttr- 
[Ti ' - I ■ - of I in r i so -.-:i i i; our r i V l- r - 
a i Li 1 Lrt; ; i n i s tl IT' hil; 1 1 i ' > nd-COnl nil 

measures, a ml i nr proving them 
for navigation purposes.. 

t he Waterways Ex per fluent 
si at to ti the only institution ht 
the 1 'titled Slates devoted entirely 
to tie- study ot rivers mnl harbors, 
f lyrtraulic la bo rat Dries have been 
in -a: .'ei-isiul opera! icin in imi?t nf 
ilk important European countries 
for many years. | M them, it lia- 
Eong been the custom to work out 
in miniature, on sin all-scale mod' 
eh, practical methods l" ■ i r imprnv- 
intf their rivers and harbors, 

I Fie practice of solving complex 
hydraulic problems So the labora- 
tory MLeihod Ua> developed in the 
United Stales, until recently, itt a 
somewhat different fashion, Gen- 



■Ali-SH'il. uil Outdoor Model : B rlow. an Ir^iaor Mode] RcprescntLnfr 
st FQf ty-Five-Mily gtrttvh ui (ht Misiiss-ippi 
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Modrl of Sccl-ion oE Misshsi-pit: in Qpcratinn « PLood S'.-; pc- ; 1M W/lilte l.tnei. At-e tho Muftis pi S--ir fn« 
Floats 3 nil, Point 1 tie- Dirccticms ot C-uvc-ms in the Mtslel 



crally, these laboratories have been of a 
temporary nature, erected to serve a spe- 
cific need and dismantled at tbe comple- 
tion of the task. The present laboratory 
is Hie first permanent institution in tliis 
country which concerns itself entirely 
with problems relating to the rectification 
mi rivers anti harbors. 

Hydraulic laboratory practice has its 
basis in whal is comm only called “the lav 
of similitude." As applied to hydraulic 
models, it means that if a small-scale mod- 
el of a waterway he constructed to di- 
mensions proportional to those in nature, 
under similar conditions the model wall 
m an ifest s im 5 lar p hen omen a , T h is. cn nc c pt 
of similarity between a small model and 
its prototype in nature is not of recent 
origin. It was staged in a very complete 
form by the great scientist, Sir Isaac New- 
ton, about 250 years ago, 

Suppose the L", S, Corps of Engineers 
are considering plan* for Flood -protection 
works in a certain locality on the lower 
Mississippi river, The construction of 
these works may involve the expenditure 
of li ti ndreds of thousands of dollars ; the 
effects which they will produce will be Far- 
reaching atid diverse. Ettch a multiplicity 
of interrelated fcjrcc-s is brought to hear 



chat a complete theoretical analysis of the 
situation ts impossible, Before the advent 
ot hydraulic laboratory practice, all such 
works were built on a ha .sis of past experi- 
ence, and frequently there was no prece- 
dent for guidance. 

Now, the hydraulic laboratory is a cru- 
cible in which the river and harbor engi- 
neer may test the practicability of his 
every plan before it is puL -into execution, 
lie submits his problem to tlie experts at 
the L", S. Waterways Experiment station, 
Front flic data of recent surveys and arcu- 
rate maps of the locality they construct a 
s mail -scale model of the territory affected 
by the proposed works. In Stic Et may he 
one- Five-hundredth, or even eme-five-thou- 
saneftb of the original in nature. But what- 
ever the scale, the model will represent 
with fidelity every significant feature that 
exists in the original. AH linear measure- 
ments are made accurately, and even trees 
and underbrush are represented. 

In this model, then, there are construct- 
ed in miniature tite features which are 
being proposed for installation in the nat- 
ural river; water is passed through it in 
rjuantEties and to heights corresponding 
proportionally to its siac with the orig- 
inal, and lilt effects and results which fdl- 
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low can be reliably considered as accurate 
predictions of what would occur should 
the p tan he tried in nature mi a full-size 
scale, 

In transferring model re suits to terms 
of nature, it lias been found that tlic mod- 
els can be relied upon to faithfully iudh 
Cate resulting water-surface elevations, 
slopes, veto elites, eddies, boils, current di- 
rect ions, a m I c| ua ntities o i d i sc Im rge. M a i l v 
other phenomena observed in the models 
may he considered indicative of wlmi may 

be actually expected in nature, such ns the 
scouring ol river batiks, and the traits- 
porta t son or deposition of sedimentary 
material r which are of such great signifi- 
cance on alluvial rivers and at entrances 
to harbors. 

The plant ui the U. S. Waterways Ex- 
periment station is centered about one 
main laboratory building. I lie central por- 
tion is given over to a main experimental 
hall, wherein the mod els are constructed 
and operated. The building is Hanked by 
two wings contain big office space for re- 
search and design, There is also a photo- 
graphic laboratory, a soils physies labora- 
tory, a carpenter shop, and a warehouse, 
Water for the operation of the models is 
obtained from an artificial reser^ur made 

by impounding the naliir.il rainfall rurs- 
olf by means of an earthen darn. Many of 
tin: large model 5 are constructed nut doors. 

The problems brought to the laboratory 
rare as varied ns the juiufitinus which arise 
to vex the rivers and harbors engineers. 
Experiments are undertaken also for oth- 
er engineer districts. Experiments at pres- 
ent relate to problems concerning the Il- 
linois river, the Ohio river, the Great 
Lakes, harbors on the Gull of Mexico, the 
canals -rtf Lake Oh echo lire in Florida, a* 
well as the Mississippi fiver. 

Some of the recommended solutions 
have already been put into effect with sat- 
isfactory results. Recent channel shorten 
sng on tile Mississippi riser, effected by 
cutting across the long necks of land, have 
been l lit: direct outgrowth of laboratory 
study, Here (he engineers were enabled 
to predict with confidence the hen uli rial 
results for flood control and navigalirm 
improvement. American engineers in this 
laboratory have a tool enabling them to go 
forward in subordinating the forces of na- 
ture to Hie welfare o i mankind. 
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Shett-Mi i.,| blarklanpnd Which RiK.ii-i!t Its Klgrk Cslm V 1 
□nd Doui h'di f3;l'hk iir Ghi|i Oil 



BLACKBOARDS MADE OF METAL--- .J 
WITH ENAMELED SURFACES 

blackboards mvw arc being made of 
sheet metal coated with a black ennmei ■; 
whk’h is fused into the metal in furnaces. r "! 
I5y a special process, the sheen of the 
vitreous enamel is removed, ami when J 
panels are placed next to each other, met- 
al fingers on the ends oT the hoards insure 
i l smooth jo m r. I'he meial hoards are 
harder than slate, retain tile black Color, 
do tloi break nr chip and arc considerably 
lighter in weight. 



E AS V-TO- INSTALL FAN PULLEY 
TfLf FITS SMALL AUTO 

Quick installation is one feature of an 
improved fan-belt pulley for late-ntudel 
Ford automobiles, The pulley, which is 
I. !i '.'.n [i arts can be installed in 
Q__^2i_L i (lilrty minutes. by 
breaking (he old 
pulley, sliding a 
sleeve on the 
crankshaft and 
putting oil (he 
n c w\ The original 
nut oil the crank- 
shaft h a I d s the 
pulley securely. 
To install some types of pulleys, the radi- 
ator has to be removed, the motor bolts 
loosened and the motor raised above the 
fraJUjic, almost, a three-hour job, 

CO J }[AVw^t 




m 






u 



j 



di& 










Q-IC r CwJ* R-UX uJaA^aL/j 



<*/M\ U < 

\J mi: ciian US 



]lif $A/V*Xr 

iji | I t> 5 



Pilot Frcuain.fr Cyc-s on Host oE Skip While Landing, Li.k-6 Plstiit, 
Above, Miy Have Amdiiii; Eelinv. Pro-pec Frcua 

PILOTS MUST GAZE FAR AHEAD 
WHEN LANDING PLANES 

In landing sa airplane r>r Taking off, it 
if. important that the pilot's eves be fo- 
cused properly. If lie watches- the nose of 
his ship while landing, line ground and 
objects in his path arc blurred. By look- 
ing far ahead of the nose, however, he 
sees clearly what is in his path, and the 
nose of the ship, while blurred, is also still 
within (he cone of vision. 



pipes to mixing chambers. One 
solution consists of water and 
aluminum sulphate ant! the other 
of sodium bicarbonate, liquid 
a oa m in g ex t fact and wa L e r. W he n 
the two liquids mix, there is ,1 rap- 
id effervesce ore, The bubbles that 
rise are filled with carbon-dioxide 
gas, one of the most effective lire 
extinguishers known. The foam 
floats on liquids and sticks to walls 
and ceilings. When a dry wooden 
wall is coated with tlie suds, the 
fire cannot be ignited again until 
the foam breaks flown, Recently, 
B ritish fire chiefs conducte d sue - 
cessitiTTeSTs wilTi foam, looking to 
possible adaptation of suds to fire 
fighting in other places, 

Ctft 

COFFEE COOKER WAKES 
YOU WHEN DRINK 
IS READY 

Coffee is made automatically, 
the bedroom Light is turned on, 
and the sleeper awakened by an 
electric device, A clock that is 
set before you go to bed, turns 
on the current under a boiler full of water 
in the left side of the cooking cabinet. 
When the water boils, it forces its way 
through a small pipe into a pot containing 
fresh coffee. This causes a tilting plat- 
form to move downward on the coffeepot 
side, moving a switch that shuts off the 
boiler current, turns on the room light 
and rings an alarm bell. The amount of 
water admitted to the pot is controlled hy 
a sliding weight on the platform. 



SOAPLIKE FOAM PUTS OUT FIRE 
5 BETTER THAN WATER 

Foam resembling soap suds has been 
found effective in extinguishing fires in 
the oil Helds. Anyone knows the hopeless- 
ness of trying to pul out an oil tank blaze 
with water. Instead of mixing, the oil 
simply floats on the water and, supplied 
with oxygen from the air, not only burns 
on Emt carries the fEre elsewhere. So a 





blanket of froth that smothers the flames 

is substituted for water. Two foam soln 
lions are pumped Separately through twill 
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DIGESTIVE ACTION A^F Iffe BEST 
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DIGESTIVE ACTIO. 

JUST AFTE^ DINNER 






Digestive action i/achos. its height just 
£l [ L e r dinner, if has /een established in ex- 
periments at a Net/Jersey college., just be- 
fore 1 1 real; fast is /ie period of least activ- 
ity, The starch digestive power of saliva se- 
creted by rliLtcr/iSL i inti * id U41 h at l be same 
lime oE day an/ 1> V The same individual at 
different linn,/ in the day was compared 
under rigidly controlled conditions. The 
study revealed that saliva secreted a half- 
hour after steals is decidedly more active 
than that /collected immediately before. 
There is enormous tlccbtfe in apTviiv 

' :U,,i ' ,K,hi, ’^Wadr^cX3V- 

EFFECT OF RAISED LETTERING 
PRODUCED ON FLAT SIGNS 

Bearing the appearance of lettering in 
relief, a new kind of sign has a ‘hit sur- 
face throughout. Control of tighrs and 
shadows and minor rones maker letters, 
designs, figures. illustrations and silhou- 
ettes appear raised, though they actually 
are as Hat a* the surface Oil which they 
are produced. By a special process, the 
signs can have a setUt-transpareol appro r- 
aiicc. When used with electric lights be- 
lt i Ltd them, forming a box -type illuminated 
sugti, the effect of relief lettering h in- 
creased. The signs may he obtained 00 
paper, wood, metal and oilier materials. 



Thue Lcwc-rs A nfCAr It;iEnd. lint Arc Flat ; Uiud with 
&r wctlwat ElictrLcily 

and can be placed between glass. Any 
colors can be supplied, although white let- 
ters on black background probably are 
most striking, The letters appear to be 
made of some different material and might 
be compared with opal, marble or snow- 
frosted ice, > t 

e. IU 






Toothbrush That Ha* Fiili'aur livilrfij ot lObiilui; 

Curved Handle FacUrtaKa K rushini >i r| i isir 

TOOTHBRUSH FOE LIMITED USE 

CHEAP ENOUGH TO DISCARD 

Sri lues pens Eve that it can be used once 
and then discarded, a new kind of tooth- 
brush lias been produced, ft is made of 
chemically i rented white sponge rubber 
fastened to a wooden handle. A strip of _ 
rubber is folded over and fastened to the 
handle, In addition, toothpaste L tlieti 
compressed into the pores of the rubber, 
preparing the brush for immediate use 
when its cellophane wrapping is removed. 

The sponge rubber adjusts itself to the 
teeth so closely that the suction results in 
a thorough cleansing, ’S et there in not 
the harmful effect on the gllii'is that is 
caused frequently by bristle brushes. The 
curved handle makes the Lrush easy to 
use, facilitating massaging of (he gums. 

Salt or other sol Lit id ns can be substituted 
for paste. While the brush can he thrown 
away after a single use. si will lust a boil. I 
sis months under conditions to which 
Other brushes are subjected. * / 
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Wsic ai Ha&e xniJ DFaiurcd. to Carry Yertl- 
■ cil Loii3 Of lOO.MlKWil PaurSife 

|> EARING their heads clcmd- 
* v high and between them sup- 
porting the longest single- bridge 
Span ever <1 c s i g n c d „ the two 
mighty itnver.s of the Golden Gate 
bridge will carry art aerial IsigFi- 
way across the entrance to nrse of 
[he world's largest harbors, When 
the mile-wide entrance to Sart 
Francisco hay is spanned, it will 
he the first time a bridge was ever 
built across the extreme outer 
mouth of a major ocean harbor. 

The high-flung boulevard will link in a 
direct tine an Otherwise unbroken high- 
way chain stretching along [lie coastline 
from north to south. Work has just com- 
menced:, and by January, ldj7, the big 
structure will he carrying a load of ap- 
proximately d.Onfl vehicles daily. It will 
cost SJ2,tXKl,000 and call for the expendi- 
ture of 25,000^000 math hours of labor. 
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1-ike twin sent in els of steel, (he two 
mighty towers will rise 740 feet above high 
water, the world's highest and largest 
bridge tower,*, Mease] red from its pon- 
derous base, the south tower will c<|ual 
(lie height of the sixty-six-story William 
Hanover building in New York City — W6 
feet. Kadi tower comprises two glorified 
pillars of sted, built tip of a series of rec- 
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The Goklelt Gale bridge will be 
tbc largest Structure of its kind 
ever built, the main span having 
a clear, over- water sweep or 4,2fl0 
feet, or four-fifths of a mile, be- 
tween Lhe towers, which will be 
7(>0 feet lohger'thau (hat of the 
new George Washington bridge 
over the Hudson river. The two 
side spans will each add 1,125 Feet, 
making a total length between 
anchorages of 6,450 as compared 
wrifi 4,660 for lhe New York sus- 
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T'if.l : ii ml Djiy-lnpi >j_. I3f.'kjn?i. *. i.’-Miipsnr 

£k«trl> i;J PicpotLii Bridp.-t-, LdqbLn>: N (n il. Airosi lhe 
Enlrani:? tu J:n S’ rnn: tenc H-irbci 

carried l>y the |w® main cables will lie 
25,(Hirj,<KM) prtunds. pfov|dl|i| it were pos- 
'd Mr tin pack i he bridge roadway with ve- 
hicles -ndidly from curl t • :■ curt, an I load 
I lie side-walk* with pedestrians from end 



I angular cells in groups, tin/ number of 
u II- i . t j i y i ; . l, ilom nhu z\ •-jci:' l:(i ;U the In4- 
tuni to nineteen at the (op. There will be 
more steel in t h n two towers almie than 
in the entire Quebec bridge. Including 
I he cables, lfKl.OOQ ton- of steel will be 
required. 

From .me borage to anchorage, the two 
giant cables will stretch nearly a mile and 
a quarter, i hese steel sinews will be thir- 



to cu<1, 

The pull on i-aeb - .iblc anchorage u ill 
be fUjyiO.fJOl'i pern rids., against which the 
anchorage blocks will offer exactly twice 
as much resistance. Each anchorage will 
have ponderous twin blocks weighing 
(liirljMwo tons apiece. 

Supported by steel "suspenders" from 
the main cables i-j Ibe bridge dec lit itself, 
which is ninety feet wide and divided into 



tv-six and one-half indies in diameter and 
made up of 27372 separate wires oue-lHth 
of .in inch through. The total length of 

ibe cable wires will be .\0Uii mile* greater 

than three times the distance around the 
globe at the equator. Each cable will 



six ten -foot traffic lanes and two side- 
walks of equal width. The bridge proper 
and both approaches arc designed ti> carry 

a daily traffic load of 2fi(l.0QQ automobiles. 
With a clearance of 230 feet over the main 
channel nr any stage of the tide, lofty 



weigh II .000 to ns. 

The two steel sinews, with a -ag at the 
comer of di/.i feet, will have a total load- 
supporting capacity of nearly SfW.'DOOjOOO 
pounds, or more than twice the maximum 
load. The total possible " live" load tu he 



steamers will pass with ease under the 
new aerial ai'tcrv, 

Exceptionally high structures situated 
near the open sea r such as the Golden 
Gate bridge, are subjected at times to ter- 
rific wind pressures. Engineers estimated 
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San Franc be o end of tin- bridge will 
hr iln 1 fi rSt ever built in the open sea 
uniter the plan to he f o Llr i vv 1 1 . This 
plan includes a unique steel anti cOii" 
cmic cofferdam, built in place.', sec- 
tion Fjy sect ion r thirty feet thick at 
1 he b i :.U ■ i in -. 1 . i i it Els i op C k 1 c n d in g 
fifteen feet above water. The c offer - 
i3;lmi ’.'.ill remain in place as a per- 
manent fender inclosing the pier anti 
protect ins it from possible da mast! 
by passing ships. 

The bridge will have independent 
telephone, lire and police telegraph 
system. So as to insure the utmost 
vigilance in the care and mainte- 
nance of the huge structures, a mo- 
tor-driven, traveling platform to ex- 
tend the fttll width of the span will 
he provided to facilitate Inspection 
and painting. 

A modern lighting .scheme, nt once 
effective nml sinking, has been 
worked ant ns a major element □£ 
design. The plan includes nut lining 
both cab! efi with Unfits ihal will form 



two mammoth festoons of brilliance 



there would he a horizontal wind force of 
t,50h,0Q0 pounds at each tower top during 
n sixty -mile prate, and accordingly made 
ample safety provisions for wind velocities 
far above such an extreme. 

The pier supporting the tower at the 



from shore to slid re, white both towers 
will be bathed in a glow of floodlighting 
from base to tip. Projecting their beams 
seaward nearly thirty miles, two powerful 
beacons will be installed at the tops of t lie 
lofty lowers, which may also be used for 
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POF-ULA 

wireless slat Sons, hi stormy. overcame 
weather, fog horns in the tower tops w : 15 
roar their warning to 1 Fie comma tide IS n 
incoming steamers.. 

Perched like an eagle's nest directly 
under tile top of both towers will be .1 
built-in, glass- ill cEoscd observation room, 
reached from tlic bridge floor by High- 
speed elevators rocketing aloft th rough 
the body of (he tower. This will be the 
highest man -11 1 ado lookout based at S 1 : 

1 e vol and at the same time commanding 
an immediate view of the ocean. _ , . , 

CUf 

SUNLAMPS IN POULTRY HOUSE 
INCREASE EGG YIELD 

Installation of nun lamps in the poultry 
house wilt result in increased egg produc- 
tion, .In a recent test, it was found ill nt 
hens getting ultraviolet light arc health nr. 
lay more, and their eggs are more 3ikeh 
to hatch than those oF birds not subjected 
|n the stimulus. Twelve per cent more 
eggs of six teen- per-cent greater ferlulii 
were produced by 45U hens under Sun- 
lamps than by dSU birds placet! under or- 
dinary Lights, The irradiated hens al-,o 
were found more resistant lo disease, mor- 
tality being live per cent lower. The sun- 
lamps are automatically controlled. On a 
Unloratlo pOqUrv farm, twenty-four lanu»s 
fenve d.tXlO hirrhcT J_' Jj / 

l ^ sutJk V j UM* - * L 



Tfoii UmiscnS Sn - ^, Op«Tn1ed from Ihu OrCusnC. 

It Eusiti to C-.il T M.-r 

SAFETY SAW GUARDS LINEMEN 
CUTTING TREE LIMBS 

Danger to linemen cult in g tree limbs is 
reduced by the use of a chain type of saw 
me rated from the ground. The saw is 
made of st eel blocks, one and cme- 
t.i Lf by t w 0 inches, turned or 
ground to leave two ridges for 
rutting purposes. The blocks are 
connected by rounding off the 
■lids, boring and threading to re- 
ceive holts which terminate in 
yokes of flexible joints. Teeth are 
cut on the two ridges, and a rope 
is, attached to both ends of the 
saw. The 11 b emeu pass the saw 
over the limb to be removed and 
then work the ropes hack and 
io r t h , slow ly c u Lt in g t h rough. B y 
tli is means, branches difficult to 
reach arc trimmed off and falling 
limbs are kept off power lines. 
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■Or, Thru- Chicken* Get Thril 

Ripe; 1 'lLih tr-iuw:, SunUmj .. i:i llic E-‘- : 1 ■ j 1 1 1 v HijoJ 



fTTest -i indicate babies respond to 
colors at three months of age, but 
do not distinguish between hues 
until twelve or lifted! months old. 
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AtfflfllCTTlmit by Wihiiti Drups aE 'W-itflr fmirj Tank Were Counted 
tiy Elseiffc Eye *l<4 titeer-Jinij Dr^iie 



“ELECTRIC EYE” COUNTS DROPS 
OF 1 WATER IN CONTEST 

Drops of water were counted by the 
photo-electric cell, nr “electric eye," in a 
eon lest in an Ontario city. The public 
was, asked Jo optima ec how many drops 
would fat] front a tank in thirly-Olle days. 
Every time a shadow, imposed by a drop 
of water tipping a tiny aluminum paddle, 
crossed the face of lEic photo-electric cell, 
it interrupted generation of a minute elec- 
tric current, delivering an impulse to the 
counting mechanism, The counter was sn 
arranged that the public could see how 
each drop was registered, hut the dials 
were covered, concealing figures on how 
many drops had fallen, The petcock OH 
the tank was adjusted to let fif- 
teen drops fad per minute, hut 
varying temperatures of the wa- 
ter and the falling level iti the 
lank caused a constant change in 
the* rate, i he final total for thirty- 
one days was 541,211 drops. 



M 'VtiUc dWjfoto i . 
ro,,|JLAH 11 1; <■ H A ^ « s cUc^^ oiJLA, 

LONG-WEARING LEATHER 
HAS PERMANENT FINISH 

Lrmg- wearing leather with a 
permanent finish has keen jiru- 
d u c e d for t It o in a n u f act ti re o f 
siloes. Up tq a certain point, the 
leather is prepared according to 
the “viei” process. Then the skin 
i- impregnated with a new combi- 
nation of materials n hich gives 
support and lubrication to tile li- 
bers, increasing their resistance to 
breaking down under wear, This 
makes the shoe hold its aha 
longer. Shoes fashioned from 
new leather require no dressing, a 
buffer and a friction hrudi bring- 
ing out, a rich finish. In service, 
the heat of the foot wilt cause the 
itttpregiiilting materials to Come 
Jo I Em surface, maintaining a lu- 
bricant on the grain. Only a slight 
rubbing preserves the desired pol- 
ished effect. Increased resists 
to water i> another quality, 
improved leather i- less subject to 
cracking than leathers finished with hard 
surface dressings, and all colors arc said 
to be permanent. Practically scuff -proof, 
the leather is soft and pliable, so that at 
allows the foot to breathe. , , 
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AUTO TRACED 
TO DISPLAY 



FANEI 

By tracing the outlined of an auto ms 
bi Lc on live glass panels, ^n exhibitor htt 
the Century of Progress exposition is en- 
abled to display more clearly eight vital 
parts, which lie manufactures: the radia- 
tor, silent timing chain, carburetor, clutch, 
transmission, free-wheeling unit, universal 
joints anti shaft, and stainless steel wheels. 



([Tail lights for pedestrians FLre 
being supplied in the form of litlle 
red redeem rs which are strapped 
to Lite heels, 
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POTT I, A R M E C H A Nit'S 



Th /it i nearest an oli^fn^r In-- 
outline? of fenders ^ 4 ^rMitntng 
board., the second .represents tine 
liood, body an^ne end of front 
scat, tlie ihijaf resembles r li c en- 
gine and! fcUntruIs and the fourth 
has t Wo liter side of body and 
hood while the fifth is tike the first. 
T 3 (uni 1 11 a l ion in colors, combined 
With a voice from loud speakers, 
✓adds luJdie attraciivenesi. 
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SMALL BEADING GL 
FASTENED TO ERA- 
of spectacle^ / 

Serving the same purpose as 
1 he ordinary reading glass. a small 
blit powerful magnifying plass is 
m-0 unted ort a small arm winch 
at laches m the spectacle frame where it 

is always handy. The arm holds it a ho at 
an inch from the lens of the eyeglasses, 
and is hinged to a circular spring-brass 
mounting which snaps over the spectacle 
frame, when ttot in use, the magnifying 
lens can be turned upward on a hinge, a 



Berlin Admiralty Court UilnK ChArln and Small Model* OE Shipi 

lO ReCpIldSirUCE i.CdULsaDa 11 bio .1 j J, 

Uj 4 tfSl* Qu i>- l ■ 

SEA COURT USES TINY MODELS 
TO RECONSTRUCT COLLISION 

In Ite r I in, teg men have their own law 
courts where cases involving Collisions, 
accidents, anti other occurrences at sea 
are tried, to fix responsibility. In cases in- 
volving collisions, this court uses, small 

th i'. of ships and large marine charts 10 

I monstrate the accidents and enable wit- 
w ■ to explain exactly what took place. 
! : court's decisions usually serve as a 

basis for insurance claims. 



iJnuLlj- R i; : . i : i-i£ Glass WMcli Is Ma'jnred on a Muv- 
ihJe Arm Aliaslrtri to (.tie Spi-i tyclp Ft-tirnc 

small spring holding it firmly in this posi- 
tion 0 T in place for reading. The frame 
can be bent to fit guv-style spectacles and 
is easy En snap on or olT, |f the User doe?, 
riot wear glasses, the regular spectacle- 
lens can he removed from a frame and the 
magnifier can be used on it, 



' YOUNG TREES FOR NEWSPRINT 

TO REDUCE COSTS^ Lffi ' y ^ 

Ev eduction in costs and time will result 
"' fro i discovery of a process for manufac- 
turing w lihe newsprint paper from pine 
1 1 > . nly syven years, old. Newsprint now 
i ii ads from fifty-year old trees. The dis- 
, ... cry suggests ike possibility of farming 
'I'.Lpvr” trees like fruit trees arc grown hi 
ards. Unusual si l ength and lightness 
r'aire features of the new newsprint. It has a 
i ncs ring strength nf ten to twelve pounds 
per uare inch, compared with only six 
hto ten pouurls for standard newsprint- It 
r ’~' - thirty- pound paper, white the stand- 
ard is thirty- two, This mean? llial news- 
papers would receive si-x and two-thir<ls 
^yprr rent more paper per Ion and 1 hat their 
^mailing costs by weight would be ^ix and 
two-thirds per cent less.- Georgia pine 
tree 1 ; were used in 
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Tftji, F{iUflnii Hilt Melts on Cake Iron Kand/ 
C Lop pcs : NgtH Arc- Cm Up Uniformly by Turn- 
ing Crank -of Chopper Attached to Ttip; Ulfisy 
Jilf Hodltt | hi: NUM; II f. : Efea>S|, Its TiV|I Ksl, 
Siardudiiac Mayonnaise Jars; Device May He 
Uacd for Chopping Olives, Cherries and Hard- 
Buikd Tm;is : i 



Top. Converting a Flftdr LiPiy Into t Spit) Lmp by 
Means nf Adapter; iHbmo Siiov-j How Special Reflector 
■with Ultra vioLct-E ay Btilb 3 s lUlnllH; 3 =tt nil Trsno- 
IVirtner or. Floor Ss Flviggeil Into Wall Keckei aitif Ces'- 
n pc 1 6:1 la i h.c Lamp; vhe Device Can. Be Used an Oliver 
L-arnps: It la Cor.sldvr*d 3 S?.ro So!tr«w oF Health- 
GivLnrr Ray* 



Latest-Type Electric Ee- 
Frig c-i alee Fitltd with HitesAed 
Door into Which Is ttuile 
Ample Shelf £pae*i lor Rut- 
ter, liens. Jellies. Fruits, ar.d 
Other SntAli-BA-rh-iBed Terlsh- 
iUn; Right, Folding Steel 
Table That May Be Closed 
into E-mail Am Edt Conven- 
ient Ca: Tying a* Shown Lit 
Circle: Less Telescope into 

CnrniJ or BAech. CaTil ^nil 
Lvinchepn U eight* ; ilie Ta- 
ble Weighs Only Thirteen 
Bounds; It Felds into Fiefr- 
ajj-e Roivneen Inches Square 
and Etas a Carrying Handle 
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DOING IT 



H r 1 ii w. ] 6-cnd lit: hi an 
Lace»i VpGuucn Clean- 
er r. 1 : ; III-: Mil- Ha«pc- 

Job Much Ki(h- 
jitrj It Illuminates 
Dark C :ir n i.-i u ,-.r ri Re- 
‘L'fiHti Dliil Ulbili r Fpi-r- 
n;tur*i *rd in Oilm! 

Places Nut Reached 
Up UsuaL LLghlinu 



Akoif-r. |.*stst Tea SlTainer Fits 
A,l[ Epyau._flLihljif Cikfcel H-ilds 
ihe St'juL firmLy in ill* Sjj-t.i=ii.t i 
anil U-.il> M-u- Scratch. Is May 
Be Clej ii ; :l tiy Hiilil ini; under 
Himninji W-arer. C-omaLc'c.: la 

Such That (jiitiiiinK, the Table ■ 
cloth la i-!]i :nl=i.i 1 1.-'| 



Attachment fer Sharing-Crcstm, Tuoth- 
H’iSl-e iind Otner Tuba; S< Sli-aviii i-si 
St-i‘crc.1 idsje* ; Let^ as- -a Stand la Hold 
Tube in Upright ^naLtlar-c Curt cfj 
How [t Kelps to Extract All <d T .1 lij'B 
Ccnlfats; KiRhr, llcmorktratuij; Ease 
tit Onrrati'on wirh Ui : Hand 



Alwve, Wajlihaurd or Unusual Design FI it 
In Ordinary Tlicin; Its Raised Sides Frcueni 
SptijJiihE W.rter -an t he Fltmi ; tbs R iibbi n c 
noHrd Is MjiIi- nJ Copper amrl Aie.i.!:i--| tu 
Thai Holds Is ©„t cl the Water; 
Rilfhi, C2if|:tiinK and Breaking &l China and 
ulkt-swarc- A.r* Pt-e'rerlted by bubht-i-Cut-- 
erei! Drainer and nislm-Huhri Noise Is Re- 
iJisi-t-Hj : Drainer Will Kot Kiiat 






FINGERPRINTS ON ALL CHECKS 
URGED AS PROTECTION 



Id and Vaf in FLifch* : Inset Siiows How CoTcEulIy Wir.KS 
H-id P'jiy- Aro Bnl-*ree«i 



lil HD TOY TLOWN LIKE A KITE 
ON ROD AND REEL 



Flown like a kilt', a new bird my is rnn- 
t red led by a rod and reel. L" mter average 
%% i E conditio lis, the toy will soar (lie 
length of the Line to which it is attached 
arid will remain as Ion as I be operator 
ties itch. It starts upside down, Lmt r iRlit s 
itself and begins going ll[> when tlie wind 
catches it. By manipulation of the rod it 
will perform many stunts. The body of 
tlie toy is made of light material treated 
to produce the proper 
s ha pe a ml resssta n ce (\ aal - 
ity, The wings, made of 
extremely light material 
anil weighted for perfect 
balance, arc attached to, 
and revolve around, w ire 
wing arms. Fishermen 
believe the toy cun he 
adapted to angling for 
tuna, sword fish and other 
tn rgo ti sh t ha t n o w a r e 
caught with a Idle ar- 
rangement. It is said also 
that the outfit can be 
U s c (I To a d v an tage in 
training bird dogs. 



Fingerprint prolocrion for all checks i* 
i-mggvMi ed as :l means of preventing for- 
gery amt theft, The system is used already 
in the postal banks. When you open an 
account, your linger print is taken and filed 
with your description and other identify- 
ing' material. To withdraw money, you 
must go to that same post office and again 
have your fingerprints taken, li they are 
identical with those made when the ac- 
count was Opened, you get your money. 
Expanding the postal- savings system to 
allow depositors Cu draw negotiable nr 
transferable checks on their accounts 
might make it necessary to establish ^ 
fingerprinting file of depositors at a clear- 
ing house. Thus, all checks could lie iden- 
tified before payment, by comparison of 
fingerprints. Such comparison could be 
handled quickly, since the L : . S. bureau of 
i i lentil if at ion cheeks daily Over 2,000 prints 
against their hip of more than 3,000, Offll. 
For clearing checks, h would lie necessary 
only to verify the fingerprints, which could 
be made by pressing the linger on a clean 
rubber-stamp pad or other inked surface 
and then rolling it cm the cheek. 

C.ay l - 



HIGH-PRESSURE ENGINE MAKES 
NINETY MILES AN HOUR 

Germany iis experimenting with a liigh- 
preicsure locomotive which has been suc- 
cessful in lrs" runs between Berlin and 
Hamburg, l-.xcept for iwo giant fins at 
the from, it does not differ materially in 
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vent Lanai type u£ tug me, 

The high-pre^urb "iron 
ho fS-f " h a s fl normal speed 
of s twenty -five in i 1 v -■ on 
hour and a top speed oE 
ninety miles. 
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CELLOPH AN E STQ PS 
MARRING OF ,- ■} 
LACQUER ilH^ 



One oi the tli Hi mil tics 
encountered by a mid- 
west plant making mo- 
tors for electric refriger- 
ators was the marriti; 
the lacquer tinUb on the 
mot ora, when they were 
stacked one upon the 



other. Various nnt Leri lit- 








were L ried 1 o p rc ven e t h i s , E!nw ' r 

an d the p ruble m fit tall y 
was solved by using sheets « f transparent 
cellophane between layer*. This material 
eliminates the priming and marring once 
it pulls free from the paint or Lacquer 
without Leaving an imprint nr fnz;:. 
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MOVTES ARE RUN REPEATEDLY 
WI T hr AUTOMATIC CONTROL 



m v I oi ? a i e i. ■■ 



can 



lotion pictures 
a re s Ii n w n a it d 
(be: i run again au- 
tomatic; Lily by a 
portable projector 
that does not ro- 
om re the .services 
of an operator. 1 1" 
l h<- rUivi breaks, the 
desire shuts itself 
off. Up to 4l.)0 feet 
of S i x I 1 - c n-m i 1 1 i- 
hc used. The pro 
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WIND M GUN“ PROTECTS ORCHARD 
EY BLOWING AWAY FROST 

By circulating' air over the orchards, 
giant revolving wind macEiine* are protect- 
ing California fruit trees against frost. A 
rrtm[ur-d riven propeller forces air through 
a metal guide and down cm the orchard 
like a gust tires a bullet. A* the wind "gum” 1 
turns slowly, :lie air i-, kept in circulation, 
preventing frost from forming, Each ma- 
chine is tu on uteri on a (ruvi'i seven feel 
above the ground so it does not interfere 
with cultivation, irrigation or other work. 



jector may he plugged iu on alternating nr 
direct current. It makes :m effective ad 
vert isi tig or publicity medium, presenting 
moving pictures continuously. Brilliant 
illumination permits use of the screen ;m- 
igbl or artificial-lighting condition. 



ise wishing further information or 
anything described in nor editorial pages 
ran obtain li by addressing Bureau of In 
fonpatiun ; please inclose F^lurlf postage. 

C&* J* ' 



RUBBER COATING FOR FENDERS 
IS APPLIED LIKE PAINT C 3 

Rubber paint, which gives a lough, 



smooth coating that 
moisture, ha* been 
produced for use 
under automobile 
fenders and Ota 
nt her parts that 
are subject to cor- 
rosion. The coat- 
ing 1 is applied like 
any paint. It dries 
in twenty-four 
hours. Black and 
aluminum are the 
available colors. 
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the spare-lire huh mounting 
the device can he used a* a power 
jack to till Lite ear ior the 
c ha ugc o i w li c d s . T he ll nit is- 
primarily for parking 
in restricted spaces, 

£ *ft f 

RADIO -OPERATED ROCKET 
TO TRANSPORT MAIL 
TESTED IN GERMANY 

In (Icr many an engineer has 
produced a sky rocket controlled 
hy radio intended lor carrying 
mail It tines not go straight x 

hut ascends at an angle and levels 
off at about 5,000 feet. When it 
reaches its destination, mail mat 
ter can he dropped by re mot 
control or a photograph can he 
taken if the rocket carries ft cam- 
era. The missile can be made to 
return to its starting place by the 
Fame radio control which dro 
the mail or takes pictures, 

cyp — — 

AUTOMATIC PIPE DAMPER 
KEEPS OUT COLD AIR 






Aula Equipped wilh Unit WhicE Lew’Cfi Sjiirc Whctl tor Jitli. 
inn Up C-sr and 1- gulewLss ui ParldoR 



AUTO IS JACKED UP AND MOVED 
RY SPARE WHEEL AND TIRE 

All to mobiles, carrying spare wheels and 
tires at the rear, can use the spares for 
jacking up the cor ami moving it sidewise 
in parking or turning, by installing a unit 
which lowers tile spare wheel through en- 
gine power by hydraulic means. .During 
l lie jacking operation, a connection is 
made with the drive shall of the Cat, SO 
I hat, in the elevated position, low gear 
and the regular clutch control the swing 
irsg of the rear to the right while 
gear makes a Swing to line left, Sprite the 
rear wheels are connected to the drive^y 



Fuel can be saved by installa- 
tion of an automatic damper on 
warm -air pipes ni (he home -heat Eng sys- 
tem. The damper keeps cold air from com- 
ing through the pipes when (he lire is 
shut off. Thermostatic metal causes the 
damper to Open when a lire is in the fur- 
nace. Tile device remains closed when 



temperature in 
control is provid- 
ed for setting the 
damper in seven 
different positions. 
This feature- is an 
advantage in dr-al- 
wilh long and 
hort-run pipes, 



■■some of which cool 
jT/Wf more q u i c k 1 y 
■than others, In 



shaft and revolve as the car is bcin 
swung around, the service brake is IISCC 
to stop the lateral motion in cither dircc- ^ 
lion. Stability is gained by automatically &«* seventh posi- 
],:l telling the vehicle frame to the fronT’^’ 0 "' ^e damper 
axle when the car is elevated, thus ren- never opens, so 

dering the car more Stable on the three- ^at any room can 

point suspension than when supported on 
the four wheels through the usual springs, sired 



he shut off from a warm -air supply if rle- <3 
Used in rim chimney vent, (he damfiatJj 



For (ire changing, a clutch is attached to er 
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\S 7ITII its liglst framework and hEeycle 
* * w Is eels, tilts lii lEc saiiln^r tirlcyclc 
rolls over pavements or bench sand in a 
moderate breeze. It turns almost within 
its on" it length, and in tests on streets,, 
sell ool playground and Eseach, it proved 
extremely easy to handle. In n fair wind, 
it tacks Like a real sloop, and when the 
boom swings around the navigator simply 
leans hack out of its way, Large open 
areas, not public highways, should be 
used; wide E>eacltcs with hard sand are 
ideal. 

Coast er-wagon wheels arc not rcea ai- 
mer detl, ns they usually have roller bear- 
ings, which are not ns easy-running 
ball bearings of bicycle wheels. Wheels 2Ei 
in. in diameter will do, Ini! smaller diam- 
eters are better, as they lower the renter 
of gravity. The main frame, or backbone, 
is hill It Up of t WO parallel pieces of Y- by 
3-in, white pine, with spacers bet worn 
them. These members are tapered from 
the a tern to the bow. Tbc stem i-j made 
from a piece oi the same wood, 2 by 4 by 
24 ill. It is bored tor the fork barrel, or 
head, of bicycle frame that carries the 
bearings. This will be about \]& in. in di- 
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ameter, hut if the parts you use are larger, 
it will Ibe we El to rain force The ‘item on 
each side of (lit hole with yi-in. pieces, 
strewed tin. The bowsprit, of course, will 
further strengthen the stem. Install the 
spacers and mast step, the hi tier being a 
block of wood, bored out to fit the base 
of eh? mast, and having a piece of wood 
across the bottom to prevent the mast 
from falling through. 

Next make the crossbar for I he rear 
wheels, J( i> &et in a notch, 1 !/j in. deep, 
at the rear end of the main frame, to 
which it is fastened with a carriage bolt. 
Iron straps are bolted onto the extending 
ends. 10 hold tile shanks of the reat-whetl 
forks, These arc further anchored bv a 
holt through both the crossbar and the 
shank. Side b races, arc fastened to the 



crossbar at the rear with door hinges of 
[he re movable -pin type, so they can he 
dismantled. The front ends are fastened 
ro the stem with a bolt and two iron plates. 
The seat and foot rest should he located, 
after the wheels are on, ill the most com- 
fortable position for the prospective pilot. 
Almost any steering wheel will do. Fit it 
with a pipe or steel shafting on which a 
3-in. wooden drum f& pinned. Flexible 
steel cable, or light sash cord, will serve 
Cor the steering gear. To take up loose- 
ness in the cable, a stiff coil spring is used. 
The ends of Lhe cable are attached to bi- 
cycle handlebars, adjusted as low as pos- 
sible, so the cable will clear the side braces. 
Pass the cable through scrcweyc guides 
on the inside of the foot-rest 3ia tigers. 
TEic right-hand guide should be higher 
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than the left, t <i fi-TC- 
VCtU the table from 
bunching on (h«fdriini. 

-'•<>«■ mu an ready 
to rig up l lie sails. A 
bamboo pole, about 10 ft. long and 1-J4 in. 
thick at lImj bant, makes a lopnotr.h mast. 
The same material should be used for 
booms and gall. Draco (hq mast with gal- 
Yani zed-wire shrouds and jibstay to the 
cross brae e at i d bow s pr i t . re s peel L vcl v . ‘ i ' 3i cy 
are fastened to tlie mast by means of wire 
loops, as shown. For sails, mi bleached 
nm si i 3i may he used, ft yd. of which should 
be sufficient, by piecing the waste from 
the mainsail for the jib. Sew brass or wood 



curt am rings, 
about 6 in, apart, 
on the nifsst edge 
if t1u< mainsail, 
and small brass 
rings on the gait and boom edges, as well 
as on the front and bottom edges of the 
jib. Light cotton clothesline is satisfac- 
tory for the halyard and main and iib 
“sheets” or ropes which control the sails. 
You are now ready for a try-out. For 
sailing before idle wind, let out the sails 
nearly at rig lit angles, and in turning haul 
them m and tack diagonally against the 
wind, a ml so on until you reach the end of 
your sailing ground. 
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You. Can 1>o O’nAnsriilAL Latin g of Leather with TnW 
tali: revised Awl and Nucdle 



Ornamental Lacing of Leather 

While there are several stitches used in 
making ornamental lacing, probably tbe 
best one for general purposes is l he lay- 
over or Inop stitch, us it re in for ccs the 
edge of the work. A gOOll lacing awl can 
be improvised from a steel table fork by 
cutting the prongs sliort and sharpening 
then] .ho thaE they are about )4 lit. wide. 
Scribe a line about }i in. from the edge of 
the leather and then punch the holes, plac- 
ing 1 the first prong of the awl in the last 
hole punched each time the awl ifc moved. 
A good lacing needle can he made by bev- 
eling the ends of the Sacc ami a toothpick 
and gluing them together. The stitch is 
made by proceeding as shown in the low- 
er detail. — Geo. M. Zimmerman, Kortll- 
villc, Mich. 



Rubber-Head Tacks Protect Hand against 
E tick saw Handle 

To keep the hands from being blistered 
by a bucksaw handle, two rubber-head 

tacks can. he driv- 
en into the grip as 
shown. A large 
one is driven into 
the front to ease 
the pressure of the 
handle against the 
flesh between the 
thumb and forefin- 
ger, while a small- 
crone is driven in- 
to the side for the thumb to rest against. 
This prevents friction between the hand 



and the grip on t In c handle as the saw is 
pulled back and forth; — Frank Bentley, 
Jr., Missouri Valley, Iowa. 



Emergency Repair for Spark Leak 
in Distributor Cap 

Ignit ion i rouble in n car is sometimes 
caused by a spark leak between two of the 
terminals inside the distributor cap, This 
trouble will reveal it sell by a burned 
streak in the top of the cap, where the 
spark pusses, and can be temporarily re- 
paired by drilling a small hole through the 
path of the spark midway between the 
terminals. An invisible crack in the cap is 
often tiie cause of the leak, as it becomes 
filled with grease anti dirt and provides a 
conductor of less resistance than the gap 
at the spark plug. By drilling the bole in 
the path of the spark, the resistance is in- 
creased so that the current passes through 
Lhe plug. 

Keeping Moisture Out of Salt Shaker 

To keep moisture from getting into a 
Ralt shaker and causing the salt to stick, 
turn a water tum- 
bler over it alter 
each meal. While 
this may be rather 
inconvenient a t 
limes, it is belter 
than having the 
trouble of remov- 
ing the salt from 
the lit! holes each 
time (he shaker is 
to be used, 



Good Drainage Makes Healthy 
Rose Bushes 

Rose boshes will grow better if planted 
in well-drained soil, If they are planted 
on low ground where the drainage is slow', 
l lie hole should be dug twice the usual 
depth and then hat Mailed with loose rock 
nr gravel before the bush es set and the 
soil replaced. This allows the water io 
drain down through the rocks and gravel 
so lliat it does tint stand around the roots. 



CSoldered over the spout holes in a cof- 
feepot, fine wire mesh will keep the 
grounds from coining out when pouring. 
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Barrow -Style Lawn Chair Is Easily Moved 




MlFrtSD Of 
PC*[Lirit *iLUi 



CUSHION* 



?|0F 'JiEW 



'jrxi tp lllOMaBl1IA.CART 



It! A 5 h . 3 h HiL^.jd-. 
tJ r LC'HL 
AWD BE K f 



h.l [If 



F.i hi ft rj ... 



rtOTXHIG re* 



Ut il i z i 33jr the wheels of an old tea cart, 
this com fort a hit' town chair to moved about 
in :i manner similar to that of ;l wheel- 
barrow, With the exception of the curved 
side members, whicli should be of ash or 
hickory, the frame may he mark- of white 
pi tie, although oak or other hardwood is 
more durable. The curved pieces should 
lie steamed or soaked in water before 
bending them. Steaming can be done 1>y 
inserting the stick in a length of pipe or 
rain spent ami. holding one open end over 
the spout of a steaming teakettle. Note 
that the front brace is doweled, v, idle the 
other two arc half-1 a pped and glued with 
waterproof glue. The legs and center 
spacers are mortised into the frame, while 
the leg braces Lire glued and tv rapped with 
rawhide thongs, Before putting on the 
rawhide, with which the back and bottom 
arc covered, finish the wood as desired, 
and apply two or three coats of spar var- 



nish, rubbing down with steel wool after 
each coat eseept the last one. Cut the 
rawhide in -in, strips and install it as 
shown, Lash the frame members aud 
make a 1 -in. mesh weave on the back and 
bottom of the chair, being cartful to draw 
tile strips tight. The bottom weave is tied 
to the curved frame me misers and to the 
erosstnembers at each end. Cushions are 
held in place with rawhide or cotton ties. 



Mica Cleaned with Vinegar 

When the mica in a stove door becomes 
eloucEed or blackened by gas and soot, it 
can be cleaned so that ft looks almost like 
new. Take off the door mid wipe riff as 
much of the soot as possible with a damp- 
ened cloth. Then rub both sides nf the 
mica with a clean cloth saturated with 
vinegar. TEiis will remove the discolora- 
tion and produce a polished appearance. 
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Porcii SyApcruieil wiih Ltnjgihi of Pipe Cjjinot 

Be Tipped fcy CbLmrwi 



Pipe Supports Porch Swing 

Hating small children in my home, I 
found i( advisable to Ml spend my porch 
swing with ]<■ i ij.. r i ti s of pipt, to prevent the 
siting from tipping over. An extra sill 
was fastened at each end of the swing and 
the pipe was run through a hole in the 
arms and down between two sills. Large 
bolts were inserted into holes drilled in 
the lower ends of die pipes for the sills to 
rest on and to hold the swing. Eyebolts 
may he welded into the upper ends of the 
pipe for hanging' it to the porch ceiling. — 
Gordon R, Carson, Chicago. 



Small Holes in Hammer Handle 
Improve Grip 




The tendency of a hammer to slip nut 
of your hand will be greatly reduced if 

several shallow 
holes are drilled 
in the handle as 
shown. This gives 
you a firm grip on 
the handle with- 
out cramping the 
fingers, as a slight 
vacuum is formed 
in the holes under 
the hand.— Joseph 
C. Coyle., F-l Paso, 
Texas, 



Carrying Oil for Fish Lures 

Here is a simple container for carrying 
dry-fly oil on fishing trips. Get an old 
nickel watchcasc of the kind known as a 
hunting type. Then trim a small sponge to 
fit in the case anti pour just enough of the 
oil over the sponge fo moisten it thor- 
oughly. In applying the: oil to tile lure, 
all you have to do is to snap open the 
watch case and press the fly against the 
sponge. This is much simpler than trying 
to take the cork out of a bottle and then 
using a camcl's-hair brush to daub oil on 
a fly. Another advantage is that you can 
attach a cord to the ring on the case and. 
tie it to your shirt nr fishing jacket. 



Sheet- Metal Shelf Holds Flowerpot 
on Window Lodge 




Rent to the shape shown in the dm ail. a 
piece of sheet metal makes a neat shelf 
for holding a flowerpot on a window ledge. 
The lower end of the shelf rests against 
the side of the ledge and the other end 
liooks over 
the edge of 
the sill, where 
it js held by 
the window 
when closed. 

Painting the 
shelf to har- 
monise with 
the color of 
the house will 
produce a 
more pleasing 
effect. 



Worn Valve Stems Cause Engine 
ta Idle Unevenly 

Worn intake-valve stems and guides al- 
low air to leak into the in Lake 111 ani fold 
and dilute the mixture to a point where 
a decided unevenness in the running of 
the engine may result. Much of this air 
leakage may he eliminated by providing a 
small felt packing ring for the valve stem. 
Th is ip held in place against the end of 
the valve guide by means of a small metal 
cap, which, in turn, U held by a small 
coil spring slipped over the Stem in such 
a way that it will rest against the valve- 
spring retainer. 
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H catMinadc Clinometer Screwed Eu I.nsrrumene PjnitL af 
Car Indicate -Grade: ai Hall: 



A Clinometer far Your Car 

Screwed fo the instrument panel 01 a 
car, this clinometer will show the grade of 
any hill you drive op or down, A .Ntnal] 
protractor is tacked to a wooden disk, 
which is counterweigh ceil at the bottom 
and pivoted between two sheet-metal 
brackets, as shown in the detail. When 
going uphill, the reading is seen through 
the slot in th-c bracket, and when going 
downhill at the point of the bracket. 



Combined Salt and Pepper Shaker 
for the Camp Kit 




Handy salt 
and pepper 
shakers for 
the camp kit, 
or for carry- 
3 11 g in the 
pocket wh e n 
on li i k i n g 



trips, can be made front short pieces of 
bamboo. Cot the piece so that there is a 
joint 111 the center, and drill several Viij-in. 
holes in the side near each end. Fit both 
ends with corks, notched as shown to let 



the contents of the shaker come out of 



these holes. When not in use, the COfks 
are turned to close the holes. 



ins of tomatoes come off easily if the 
fruit is first scorched over a flame and 
then peeled under cold water. 



Finding Area of Irregular Plane Surface 

Ordinary drawing or writing paper is of 
such uniform thickness that advantage 
can be taken of this fact to find the area 
of an irregular plane surface. Trace the 
outline of the surface of which the area is 
unknown, cut this out carefully with scis- 
sors and then cut out another piece of the 
same paper I in. square. Weigh both 
pieces on a sensitive scale, and from their 
relative weights, compute the area of the 
larger piece. For example, if the 1-in. 
piece weighs .25 gram and the irregular 
[niece, 19.5 grams, the latter would have 
sq. in,, obtained by dividing 19.5 hy .25. — 
W, B. Lenhart, Long Beach, Calif. 



Creosote Keeps Away Mosquitoes 

Creosote is 
a repellent to 
mosquitoes 
and other in- 
sects and can 
be used to 
good advan- 
tage to keep 
t Ei e ni away 
from the sleep- 
ing quarters 
at your sum- 
mer camp. If 
you arc sleep- 
ing outdoors, smear one side of pieces of 
paper with the creosote, tack them to the 
legs 01 the COt and place a piece near ynur 
head, A few pieces of the paper hung 
about the inside of ywur tent or cottage 
well also help, — Thomas Moore, Detroit, 
Michigan. 




Teeth oti Edges of Garden Trowel 
Cut Tough Boats 

Teeth on the edges of the garden trowel 
enable you to quickly cut off heavy routs 
that may be encountered while loosen in g 
the dirt in your flower bed. The teetEt are 
made with a 
t Eire c-c o r- 
isti'cd f 1 1 e, 
which is a Ego 
used to sharp- 
en them when 
they become 
dull. 
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PART VIII — Standing Rigging 

ADDING rigging material for the 
‘'Sovereign’’ are: Single blocks. 47. 
Hfi-in. 1 3J, 3-ia-in-: -S, j£-3n-: 5, l 3fa-m. ; 
double bleckh : 0, Ka-iii. : 4. :: -u- i n , fiddle 
blocks. 5, 1 ^ - i i"s . ; three-hole black dead- 
eves i 64, ^i-m, : 58. Vi -in,; 22 . R ;ia-in. ; 
five-hole I) lack cl rad eyes : 2 each, !>:j -in., 
Usj- ill. arid -' L, ir.-in. Four single s :i2-in, blocks, 
with hole reamed oversize, may be substi- 
tuted a ri f special sprits-ail topniast-backstay 
blocks detailed irt tl tin urlicle. For rigging 
line., one 100 to 200-ytl, spool cadi of linen 
thread, Nos. 36, 35. CiO and 70, and one 

spool of No, SO cotton thread will he re- 
quired, Also, a piece of beeswax, with 
which every line is thoroughly impregnat- 
ed. Now, we can proceed with the job, 
The first step is to drill at an angle 
through the forward edge of the forecas- 
tle deck and connect thc.se holes with those 
previously made in t tic bra kh rad bylkhcad 
just below this deck level, so that the 



mainstay can pass through and down 
around the inboard end of 1 be bowsprit. 
The main -hatch grating is glued and 
pinned to the spar deck on Ihe centerline 
about 1 in. forward of ihe mainmast bitts. 
T wo small wire eyes, are set into the after 
por( corner, to briny the garnet tackle de- 
scribed liter. Sixty wire chain plates are 
n ou made os detailed. Of tliV'-e. the fout- 
teen ret|tLired fur the tnir^eN chain plates 
are cut to about c .->-in. lertglh. i he ends 
opposite the eyes are hem inboard to pro- 
vide hooks for the wire strops of the low- 
er' shroud deadeyes, The chain plates are 
fastened to the hull with small royntE- 
h railed esey Sell con nails. Before attaching, 
study the illustrations care fully. Chain 
plates of the fore and mainmasts are 15 Of 
evenly distributed along Lfie channels, but 
are grouped as shown. This is required in 
order that the guns, in the ports partly 
Covered liv the shrouds, may be pushed 
on (ward without forcing the rigging aside. 
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The miaaen chain plate*. can be evenly 
spaced. All tlm places should Hue up wirh 
(lie angle of tin; shrouds attached to them. 
Therefore, the nails should not be driven 
home solidly until tile shrouds have been 
rigged, which will allow proper adjustment 
oi ibe plate angtes, Complete the channel 
fastenings by putting four wire eyes itist 
inboard of the fore and main-channel 
edges, and two eyes in the miazen. 

As a standard for rigging sizes;, the fore- 
most shrouds are triplc-wOUtld Strands Ot 
No. 35 thread; the mainmast shrouds are 
triple No. 3 i.> thread, and tEie nmzen 
shrouds, triple No. fill thread. You tail 
make your own shrouds by twisting triple 
thread strands together, fastening one end 
of the threads to a hook in tEie wall and 
the other end to a hook chucked ill a hand- 
drill. Twist the strands tightly, wax heav- 
ily and then stretch them as tightly as 
possible and pass rapidly over a flame. 
This melts the wax and prevents the line 
from unraveling. The stays arc triple 
shroud thickness. 

The fore, main and mizzen lower masts 
are set Up in their holes ill the decks. Then 
the stays are looped around each of their 

FORE ROW*. STAY 1F7Q- LINEN 



hwn flOTAL 
SIM MAC 
llHEN \ 
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respective mastheads, over the forward 
crosstrees and down through the square 
holes in the tops,, which should tie large 
enough to allow passage oi lines on all 
four aides. The mi^en stay is sewn 
through with thread and served (swapped 
with thread i to represent a long eyesplice. 
The fore and mainstay loops are secured 
With the eye-ami -ill Ouse detail illustrated 
ill the rigging plan. The forestay i^ set up 
with two %a-ln, deadeyes, the lower being 
fastened to a Collar o[ Stay -thickness 
which, in turn, is attached to the bowsprit 
with several turns of shroud line. The 
miz-zeii stay is set up 
similarly with a collar 
and seized to the main- 
mast, Its angle just 
clearing the half-deck 
railing. The collar of 
the mainstay is much 
longer. It passes on 
cither side of flic fore- 
mast , through t he holes 
in the deck, crosses it- 
self above the beak- 
head and passes under 
the b o w s p tr i t , where 
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the free ends arc seized to the adjoining 
PLbCE of the collar. For tlu- dead eye bn- 
ytirds, use No. 34) for the mainstay, No. 35 
oil Lite lore stay ami No, 60 for the mizzeu. 
Take up firmly on all St avs by means- of 
die lanyards and secure (lie latter wli li ;l 
criEiplc of half- hitches &T tile hacks, of the 
lower deader es. 

The re arc 1 1 shrouds on the fore, 32 on 
the main and 7 on the niizzen. Tackle 
pendants are also required. two cm each 

side of die fore and main, 
acid one on eiidi side of 
t h f mi ?,/. L- ii R i if tlies e 
shroud's and pen da ills by 
pairing, first two to star- 
board, then two to port. 
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and so on. They should be long enough 
to reach just IjH.dotv the channels to give 
y«u a convenient length for seising the 
upper <k , a<leyes into them. Nmv, rig the 
sd i ru od tackles hy seizing « ingle blocks in- 
to the pemlall LS, starting .1 ,J runncr' h of 
shroud thickness at ;m eye ill the channel, 
ttp di rough this block and down to he 
seized into a not tier smaller double block 
at the opposite end, A single block is 
hooked iniu the next channel eye aft and 
joined in I he double block above with a 
fail l Slat is seized it> the h ingle block and 
rove through lien Is blocks. The free end is 
belayed iu a wire eye set into the deck, 
The pendant (docks of the main arc in., 
wi|h c. ingle and double /[j - in, blocks be- 
low ; those On the fore arc '/k 
in. and ^is til., anr| t lie single 
ill is: net i tackles are dfa in. and 
kic in. p respectively, Nor tackle 
falls, use No, 20 thread at the 
m rdii 5 No. 25 at [lie fore and 
No. 60 at the mizzen. The *r- 
raiigcinent of tile main 
shrouds is follower! for 
all lower masts in trie 
numbers given for each. 
Leave approximately $$- 
in, drift Cspacel between 
u]j per and I a w e r cl e a tl- 

- MLZltK TOPMAST BACKSTAY 

MII1EN TQI'LJiiLANT BACKSTAY 
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eyes, their sizes being' in the plan. For 
lanyards, the same thread sizes as for tack- 
le bills are sti (table. 

You can rig shrouds on tin 1 : up pier masts 
before placing then] on those below’. No 
tackles are required- The main topmast 
has 6 Shrouds OIL a Side; the fore top mast 
5, and the mizzen topmast, 4, Nos. 3D P -35 
and GO thread sizes are suitable. The bot- 
tom deadeyes are made with a wire st rop- 
sufficiently long to pass through holes at 
the outer edges of the top lh to ring and to 
be formed Into eyes just below; this ap- 
plies to all upper masts, Tlie topgallant 
and royal masts take dcaclcycs, shrouds 
and lanyards onc-haU the diameters of 
those on respective masts below. They also 
require one-halt the numbers of shrouds. 
Let the heel of each mast come below 
each top not less than T /% in, and glue in 
place before rigging. 

Beginning with flic highest, (lie shrouds 
are rigged as noted. The assembled upper 
masts are glued on the lower masts. Us- 
ing No, 30 wire, u-e now seize tut lock 
staves, made from if. across the main 
shroud* about I in. below- the malm top 
and. from the eyes of the topmast slirottds 
(under the Lop flooring), the tutEuck 
shronda are run downward to be seised 
around the futtock stave. This step is re- 
peat cd on all masts except the uppermost, 
using proportionately smaller wire for 
staves and reducing their di stances under 
the tops likewise. The futtock shrouds 
are the same diameters as those above, 
Running lurch stays are then rigged, The 
pendants are shroud thickness; the lackle 
falls of the fore and mlzzen are smaller 
than tliose specified at tire main. The 
blocks at the lower Cuds hook into wire 
eyes set into rail posts on the inboard 
sides, Blocks for the upper mast stays 



begin with ^-in, size, then %s-in. and ¥w- 
in. The sprit sail- top mast backstay uses a 
series of efta-in. blocks, and four special 
boxwood blocks, if you decide to make 
the latter as detailed, ft not. ream out the 
sheave holes in four %s-in, blocks and pass 
the crowfeet and running lines through 
t h e sa me o ver s i ze li o les. The riiuui ng li nes 
are the same as used for the fore topgal- 
lant stay; all crowfeet arc X"o, 50 cotton 
thread. You can use fore- shroud line for 
the garnet guy, main-shroud line fur its 
pendant, and die other thread sizes for 
runner and tackle. The mizzen-topmast 
stay tackles, one on each side, arc dupli- 
cates oi the arrangement of the main-top- 
mast stay. As a general rule, all lines 
blocks, deadeyes, etc., are about one-half 
the size of those immediately below, and 
all rigging for the mainmast Is largest, the 
foremast smaller and the mlezeti smallest. 
For halyards, use X T o, 50 cotton lor all 
except the ensign, which uses Xo. 60 linen. 
The plan give-, the mainmast ratline sizes, 
The fore ratlines are No 35, and the ill i K- 
zeu. No. 60. The fore topmast ratlines are 
No, GO, and mizzen, No. 70 linen. No rat- 
lines are rigged to the topgallant and roy- 
al masts. The ratlines arc all started about 
•Hi.fi in. above the lower deadeyes and con- 
tinue horizontally across tlie shrouds. Up- 
ward with lilt* same spaces between them. 
Use clove hitches to attach to shrouds. 
The futtock shrouds, attached to Inwer 
and topmasts, ate also ‘Tattled down/’ 
Note that ratlines do not join the after- 
most main, fore and mlzzen shrouds. They 
do cross all topmast shrouds, hut to avoid 
obscuring oilier details, are not shown. 

As a final caution, before you begin, 
thoroughly wax alt lines you use. or they 
may shrink or expand with disastrous ef- 
fect 00 your mast afinemctiU 
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Rubber Bands Drive This Airplane Whirligig 




Resembling the large airplane rides at 
amusement parks, t li i ^ model, when wound 
ini 1 > will keep whirling at a surprising Speed 
for several minutes. An upright frame 
supports arms, from which four small air- 
planes are suspended by means of screw - 
eyes and sprang ware. T he arms arc pivot- 
ed to a tap on top 0!" the frame with a 
piece of wire, which lias a hook hem on 
one end and a crank on the other. Two 
washers are placed between the arm as- 
sembly and the cap, to reduce friction. 
Power From live ur six heavy rubber 
bands, stretched between a screw hook in 
the base and the hook on the crank wire, 
is transmitted to the arms, the crank en- 
gaging wish a clip on the upper ami. 



Hints on Painting Screens 

The bottom edge of screen frames 
should be given particular attention in 
painting as the end grain of the wood is 
exposed at this point, ami water, running 
under il, is absorbed, unless the wood is 
well protected with two or three extra 
coals of paint. For maximum protection, 
a heavily pigmented paint should not he 
used on the screen wire. It i- better to 
apply thin paint more often. Even a 
brushing; with kerosene before storing the 
screens tor winter, and again lie fore put- 
ting them lip in the spring, will add many 



years to the life of the wire. If a pigment- 
ed paint is used, thin it down, and lay the 
screens in a horizontal position while ap- 
plying the paint. 



Holder Shields Point of Ice Pick 




To eliminate possibility of injury from 
an ice pick lying oil a table or in a drawer, 
if is a good idea to provide this holder on 
a wall near the ice bu-x to shield the point. 

A large cork is 
fastened to a thin 
piece or wood by 
m cans of long 
brads, and this 
piece is in turn 
nailed at right an- 
gles to the end of 
another piece as 
shown in the draw- 
ing. The holder, 
thus made, is hung 
on the wall by 
means of a screw- 
eye and hook, and 
the pick is inserted 
tl i rou gl i a screw- 
cye driven into the 
center of the hold- 
er, and the point 

ir- pushed into the 

cork. 
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Tmh and SflMt Card Cafl Be Carried in the Handle* 
-fit' V aur Cr-atr Clubs; 



Tees and Score Card Kept in Handle 
of Golf Club 

A good place to carry golf tecs is in the 
end oi" your club. It is drilled lungll L VI sc 
and a cork is fitted in the liote. Another 
kink is to carry your score card in a handy 
place, which can F»e done by pivoting an 
aluminum holder in a saw slot cut in the 
end ut the handle. The holder is merely a 
piece of sheet aluminum cut as shown, 
and tile edges rolled over In hold the card. 



Ebony Color Produced qn H Redwood 

Hardwood* such as lurch and maple, 
can be given the appearance of ebony by 
painting them with (lie following two so- 
lutions : The First is made hy [toiling solid 
extract of logwood in water, and the sec- 
ond one (kept in a Separate container) is 
made by dissolving green copperas, Y oz H 
in 1 pt. oi water. First smooth the work 
by carefully sanding it, and then apply a 



couple of coats of the logwood solution 
while Et is hot, allowing the work to dry 
between coatings. Then put it away for a 
day or two before applying the second 
solution. There will he no i mined late 
change when this solution i.s applied, hut 
after a few second?, the wood will begin 
to turn steadily darker until a deep, even 
black color has been obtained. After the 
work li as" dried, it should be given .1 coat 
of shellac or clear varnish. 



Clothespins Serve as Hake Teeth 

By bolting an old rake-handle assembly 
to a hardwood stick, you can make a serv- 
iceable lawn rake, using clothespins as 
teeth. The heads of the pins are cut off 
and ihe shanks are whittled down to lit in 
holes drilled in the stick, where they arc 
held liy driving small nails through both 




Lium Jtike. Fitted with CloC-icsphs tor Teeth, Is Not 
Easily Clueged by tjra» and Leaves 



the stick and the pins. A rake of this type 
lias the advantage of not stirring the surj 
face soil and damaging the grass roots. 




Cra if trusts and Blueprints on 



“SOVEREIGN OF THE SEAS” 



A Craffmat of the stern and lower- 
hull carvings will be sent upon receipt 
of SO cents. Craitmat No. 2, of the 
carvings to go on sides of upper 
works, 35 cents. Seven blueprints on 
the “Sovereign” arc available for $1.25. 
A list of 3B0 practical projects will be 
sent for 3 cents postage* Also, a sam- 
ple print with forty illustrations of fin- 
ished projects available for 10 cents. 
Address Blueprint Department. 
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Folding Camp Furniture Takes Little Space 
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Campers and tourists can make their 
own camp furniture, most important of 
which arc folding tables and chairs. Those 
shown here Imre been found thoroughly 
practical in every respect, as they arc de- 
signed to withstand hard usage and have 
the additional advantage of being collap- 
sible so that, when folded, they occupy 
very little space. The table has a plywood 
top in three sections which are binged l to- 
gether, The legs are hinged to two trian- 
gular strips, which are ripped lengthwise, 
the narrow' parts being fastened to the 
edges of the side leaves. The strips are 
also slotted crosswise at two points to ac- 
commodate narrow crosspieces, which arc 
used to hold the center sections and side 
leaves rigid when the table is in use. To 
hold (he Legs, iron rods, shown in the up- 
per left-hand detail, are hinged at the ends 
Ol the center section and are threaded at 
the opposite ends. The threaded Otlds arc 
slipped through the legs at the point where 
they cross, after which a thumb nut i& 



turned on. The lower details show how 
the chairs arc made, and by noting how 
the various pieces arc fitted and hinged, 
you can easily determine how they fold 
together. Ill making the table and chairs, 
use birch or maple, and, after each part is 
finished, waterproof it by impregnating 
with molted paraffin, the surplus of which 
should be removed with steel wool. 



T ranspa rent Rubber protects Watch 
against Water 

^ Boatmen, 

j' u . ^ fishermen and 

others can 
wear a wrist 
watch without 
get ting water 
into the mech- 
anism by plac- 
ing a hand of 
thiti*transpar- 
ent r u h b e r 
over the wrist 
to cover the 

watch. The dial can be clearly seen 
through ibe rubber, which provides added 
protection for tile crystal. Suitable bands 
can be obtained in must drug stores. 
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A Steering Convenience on Small Outboards 
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This SteerinE- Whorl Molt linn Enables You ta Sictr an Outboard Boat, and 
Adjust the Motor at the Same Time 

Moat outboard steering wheels, design ed 
Firr small boats of tin: runabout type, lli*vc 
to be mounted at the front of the cockpit, 
usually making it impossible to steer the 
boat and adjust tile motor at the same 
time. A wheel mounted on fbe side of rlic 



boat just in front of the 
rear Seat, win overcome 
this difficulty. Both tiller 
ropes are brought along 
the right side of the 
hull, one going directly 
through the transom of 
the boat, while the other 
crosses the boat inside 
and then passes o u l 
through the transom to 
the opposite end of the 
tiller, pulleys being ar- 
ranged at the points 
where the ropes change 
direction. Tli e w h e e I 
mounting takes little 
space, and there is room 
fur your legs under it. A 
standard type of racing 
wheel can be used, or one 
may he made from an old 
auto wheel The wood 
drum is made in two pieces, damped to- 
gether with long wood screws. The Steer- 
ing wheel is fastened to lE with counter- 
sunk, flat- head wood screws, one in each 
spoke of the wheel spider. — J, D. Brubak- 
er. Evanston,. HI. 



Homemade Bases for Your Ball Game 

Boys often use 
blocks of wood, 
bricks and flat- 
tened tin cans for 
bases in llielr ball 
games, and arc 
sometimes injured 
from -sliding cm 
them in a clone 
play. To prevent (bn, make the bases from 
old trouser legs filled w ith sand and sewed 
up at both cods. Small sugar and salt bags 
may be used in the same way, 



Worn Timer Causes Motor to Mi&s 

Wear ill the timer of an auto engine 
usually causes some chaogc in the gap be- 
tween the points. In some timers this gap 
may become tQu wide, while in others it 
may be too small. Either case may be de- 



termined by noting the operation of the 
engine at various speeds, ff the points do 
not open sufficiently, the engine will miss 
at the lower speeds, and will tend to run 
more evenly as the speed is increased, 
while too wide a separation of Lite points 
will cause even running at lower speeds 
and missing at higher speeds. 

Sealing Moth-Proof Boxes Keeps 
Out Dampness 

When clothes are stored in moth-proof 
bases these should be sealed to keep out 
damp air, which 
m a y mold the 
clothes and pi ve 
them a mu sty odor. 

Sealing the edges 
of the box with 
gummed tape, will 
help to eliminate 
(his trouble. 
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Annealing Brittle Bandsaw Blades 
with. Molten Lead 

Bandsaw blad-CS th<tt have become brit- 
tle from prolonged use can he brought to 
their normal hardness by i immersing them 
in molten lead. This is me! Led ill ail old 
iron skillet or oilier suitable container. 
Remove the scum that collects on top uf 
the lead and immerse the blade ill it for 
10 or 15 minutes or longer, taking care 
that the lead is no hotter than necessary 
to keep iL liquid. Some of the lead may 
adhere to the blade when it is taken Out, 
hut this eatt readily be scraped off. Tbe 
beating servos tn relieve the strains seL Up 
in the steel oF the blade, and the icmpcra- 
ture of molten lead is not high enough to 
remove the temper. This treatment can 
also be applied to jigsaw blades amt other 
steel tools that tend to become brittle, 



Rubber Band, Keeps Screen- Door Hook 
from Marring Woodwork 

To keep the screcn-door hook From jam* 
m ing between the door and the easing and 
marring the woodwork, one cottage own- 

u r m a d e a h o o k 
from a piece of 
It e a v y iv i r e a 3 
shown, A rubber 
bam!, tacked to the 
door and tied in the 
eye bent at the em! 
of the hook, holds 
it in a vertical pOsb 
tioil when unfas- 
tened, I f a st ran g 
band or even a coil 
spring is used, the 
chances of a« intruder opening the door 
by inserting a slender instrument between 
the door and casing will he very slight. 



Belt Dressing Serves as Adhesive 
on Sanding Disk 

The customary method of attaching ab- 
rasive to a Sanding disk with glue can lie 
improved by substituting stick belt dress- 
ing. him ply hold the stick against the 
Hare disk as il rotates so that an even 
coating of the dressing is applied. Then 
stop the disk and immediately apply the 
abrasive Sheet. It will stick at once aori 
the sandcr can be used shortly afterward. 




With Thii Tsj<>] YiJu Can Cut Out Dandelions as the 



Simple Dandelion-Cutter Attached 
to the Garden Rake 

When screwed to tbe handle oi a gar- 
den rake, this cutter enables you lo re’ 
move dandelions while raking the lawn. 
The cutter is a length of Has iron notched 
at one end, and ground on til tbe edges 
arc sharp,— Ch as, C. Bratoout, Detroit, 
M ieliigan. 



Brads Improve a Sink Stopper 

To keep the ring in a sink stopper Fmfri 
u r caring through the rubber, push a wire 
brad into each side 
of tbr ring boss so 
thut they pass just 
atsove the ring. 

This strengthens 
the boss and 
makes it last long- 
er, as it spreads 
the area of the 
pull well over the 
tup of tile plug. 



tTHot pilch brushed over the inside of a 
garbage can will help prevent the con- 
tents from souring in hot weather. 
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YY'HERF- ati extra guest room k needed, and al- 
teratiOH of the home is impractical or too 
expensive, you can build a oozy ;tnd comfortable 
r oc ■ ei] over the garage, by fulltnving these designs, 
offered by H, E. Walker, an arch beet of Attadena, 
Calif. Although a two-car garage is best suited to 
ilk' purpose, a one-car parage can also be adapted. 
1 H ibis case, a lean-to is built on one side, which 
provides a workshop on Idle p round level and from 
which a stairway leads to tin- guest room above, | |" 
desired, a small balcony can aba be added on one 
O'U'. both for Utility am! for appearances’ the lower 
left detail shows die Framework. Note that the bal- 
cony flour b a fooL lower l!nn the romu, fn provide 
sufficient headroom, Do not build the stairway too 
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narrow'; it should be at least 30 in, 
wide to permit: passage r>t furni- 
ture tn the second Hoot. 

The can version of" a t \v o-c a v 
garage, of course, offer's grouser 
possibilities. In order to avoid a . 
t o 1 1 rcc ran g Lt I a t" a [>p oa ra n CT . i 111 - 
war rt'<j \ tine is brought down to ( 
cover a flagstone terrace over- ■■ 
looking the garden. .Substantial 
2 by fj-m, floor joists are required if ibt 
ports, .Also, iosislming hoard diinikl >■. 
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dei'side of llic joists in order to assure a comfortable flour 
dining the winter rr oitlis. The walls may be father! and plas- 
tered, ur wulnsoard may lit: used, nailing thin battens ■ • ■ ■ r the 
scams, ( ‘asertiont windows are u-cr! throughout , while win- 
dow boxes a u<l dummy shutters may In; added i f you wish, 
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Eijunlninfr Pine Model W-Odt 



Improvised Eyeglass from Camera Lens 
and Wine Headband 

When doing fine model work requiring 
the tide of a Kina II magnifying glass, yon 
can CISC a camera lens. It Can be held in 
front of tEic eye by means, of a headband 
made from a piece of wire bent to the 
contour of the head and slipped through 
a length of rubber tubing,— Albert W, 
Eidman, East Cleveland, Ohio. 



Vise Screw Improvised from Jack 
An auto jack of the screw type, can be 



used iti making a vise, 
tleath the top of the 




It is mounted be- 
ll cnch by means of 
an angle bracket, 
bolted to the base 
of the jack and to 
[be bend] as 
shown, Tw'o holes 
arc drilled in the 
screw end of tlie 
jack for cotter 
keys, the space' be- 
tween them being 
a little more than 
the thickness of 
the movable vise 
jaw. In assembling 
tlie vise, large 



washers should be placed between the 
sides of the movable jaw and the cotter 
keys. It is also a good idea to provide a 
metal sleeve in the bole to keep the screw 
from enlarging it, 



Watering the Roots of Plants 

When watering plants with a garden 
hose they are often damaged by the force 
of the stream. To prevent this trouble, a 
large tin can can be buried in the ground 
so that its bottom is about even with the 
roots of the plants to serve as a reservoir 
for water. A lew holes should be punched 
in the sides of the can near the bottom so 
that the water can seep out around the 
roots, — Charles A. King, East Kingston, 
New Hampshire. 



Rubber Checkerboard for Lawn Table 

A rubber checkerboard for use on your 
lawn table can be made by weaving strips 
of red and black rubber, cut from old in- 
ner tubes, to form the squares, in an oil- 
cloth backing. The ends of the strips am 
sew ed to the 
cover as they 
are woven, 
and the back- 
ing is fitted, 
with pockets 
for checkers, 
score pads, 
etc. 1 1 h a s 
lead weights 
sewn into the 
hems to holt! 
it down,— IT. C. ThumaS, Royal Oak, 

M ichigan, 

Atomizer Used as Typewriter Oiler 

After trying various ways to find a 
quick atid efficient method of thoroughly 
oiling and cleaning my typewriter, I final- 
ly hit upon the idea of using an atomizer. 

This was filled with kerosene, and all of 
the working parts of the machine were 
sprayed to loosen the old gummed oil, 
after which the atomizer was emptied 
and filled with oil and file parts again 
sprayed, In this way, I did a better job in 
less time than could he done with an oil- 
can, and besides used less oil, — James 
Stanley Meagher, Inglewood, Calif. 
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Homemade Masts and Sail Tracks for Boats 




the sail truck can Sic made 
up from liNi'* Strip S, 1 4 by 
-r fi in, jr size. The tracks 
are f crew ed. In i !i e m a s t 
and bncni, using ihUh as 
spacers su that sail dips, 
which replace (lie regular 
rings for attachment of the 
sa i I l ij the in llm , v. ill - 1 id e 
freely. The clip- can be 
obtained from m urine-sup- 



TFNON 



TRACK 



sun FDR STHV5^ FOLLEV 



FACE 

rK.UH, ■ 



SL' THJFWli 

viEjVh Ar 
CEWCP 



hc-lLC.v vu'jt 
OADF. FKC-V 

3 " 



ir/w;* HAlSL. 
FROM i," BRFEB 



Sal 1 PACK 

COVRnLR ■ ™ 
" M0LIHNC • 



MAQC FROM 
j- r.i'Rcct: 



Owners of small sailboats can 
make strong mn sts mid. booms tit- 
Led with sliding sail tracks, in 
keeping with (he ten Henry li d; — 
cant the older me 1 li o :l 1 1 3 n i-iri g 
round mu-ls and rings. L lie ttlast.s 
are built 115:1 in box fitshion, from 
ordinary 1-in. lumber, and. being 
hi. limy, weigh much less, than -.ol- 
id masts. The booms are built 



from two pieces of 1-in, stock, screwed 
together so that the section is T-shaped. 
The drawings show the method 01 con- 
strue [Soil and the comparative size;, of t lie 
tapered parts. As a matter ns" economy. 



ply houses, pud will he found to have ft 
slight angle at each edge: This can be 
taken out so that they will fit the track, by 
squeezing the nli together wilh a pair of 
pliers. — -R. it Roland, Chicago, 



Emergency Repair for Broken 
Valve Spring 

On an auto trip, 
on e of t ho v a i v c 
F.51 r i Ei gs o n t he m u- 
t 0 r h rr >kc tv li e it F 
was several utiles 
from a garage. An 
emergency repair 
was made by fas- 
tening a heavy 
rubber band, cut 
from an inner 
tube, to the radi- 
atOr-SUppnrt rod 
and to a wire loop fastened in the hole in 
the end of the valve Stein, as shown. This 
repair enabled me to drive to a garage 
where a new spring was installed, A re- 



pair of this kind can be used' only on a 
valve-in -head motor. — Charles Latour, Jr,, 
Flattshurg. X. J, 



TinFoil Keeps Door Button 
from Loosening Screw 

If a piece of tinfoil is crumpled up and 
placed in the tapered part of a hole in a 
tloor button, the screw that holds it in 
place will he less likely to turn when the 
button is moved. As The tinfoil is slippery, 
il reduce^ friction 
between the mov- 
ing pari-: and pro- 
vides a flexible bed 
in which to sink 
the screw head in 
order to keep it 
from binding. 




Si r.v 




POPULAR MECHANICS 



936 




5pan(*-HtJtibPr Disk between Lathe Facfptot? and 
W&rlt Haldn It (or Light TuriiihK MhJ P-$Ll*blfi( 



Sponge Rubber Holds Work in Lathe 
without Marring Finish 

Alter putting a high polish on some 
modernistic candlesticks,, I discovered a 
small llaw in the tenter of one. To rem- 
edy this necessitated taking a light cut in 
the lathe and then rcpolishing. I avoided 
marring the finish at the ends by using the 
following method: A sponge-rubber disk 
was placed between the faceplate and the 
work, which was centered in the tailstock 
center and then pushed tightly against the 
rubber. This held the work so T was able 
to make the cuts and do the repolishing 
without marring the finish on the remain- 
ing surface oi the candlestick. — C. A. 
Muwrey, .Elmira, N, Y P 



Sewing Cabinet Made from Old 
Phonograph Case 

Having drawers 
and nests for 
spools of thread 
and other acces Ro- 
ries as well as 
space for patterns 
and unfinished 
work, this sewing 
cabinet is made 
from an old pho- 
nograph case from 
which the mecha- 
nism and horn 
have been re- 
moved. The com- 
piirtmcnt that 
housed the turn- 



table is partitioned for spools and scissors, 
While that part which housed the mech- 
anism is fitted with drawers to hold laces 
and embroidery. The lower part is used 
for unfinished sewing. 



Repellents to Keep Away Insects 

When applied to the exposed parts of 
the body, the following repellents emit 
odors that are offensive to mosquitoes and 
other insects; A mixture that is soothing 
to the skin as well as a repellent consists 
of castor or olive oil, 1J4 or., camphor, Y\ 
oi., oil of pennyroyal, J4 sassafras, 1 
0 !t. r and Citronclla, J/[ 031. If the odor is 
not offensive, a Strong repellent: may be 
nude by mixing pine tar, 1 Os., citronella, 
Id OZ, s pennyroyal, 14 oz., olive oil, 1 oz., 
and sassafras, 1 O*. A repellent with a 
pleasant odor can he made by mi sting oil 
of lavender to a little tan o tin tn give the 
desired odor. Pennyroyal, t dr., added to 
the preparation makes it more effective. 



Drtltn Sander for Grinding Wheel 
Improvised from Tin Can 

A strip of abrasive paper, glued to a tin 
can which is attached to a grinding wheel, 
makes an effective 
drum sander for 
light work. A hole 
to fit the grinder 
shaft is drilled in 
the exact center 
of the bottom of 
the can, which is 
then attached by 
the same nut and 
washer that holds 
the gin nd i n.g w h cel 
in position on the shaft. — Martin C. Win- 
ter ton, Fern dale, Wash, 



How to Reglue a Violin 

When a violin is In need of rcgtuiiig this 
should be done at once, as the wood may 
warp and cause an expensive repair. When 
gluing the fingerboard, first remove the 
old glue and warm tlie ebony. Then get 
two pieces of pine, about 4 in, long. 1^4 
in. wide and 1 in. thick; hollow out one 
piece to (it under the neck and the other 
to fit on top of the fingerboard, and clamp 
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them hi posit [on to tic Id the assembly un- 
til the glue dries. Clamps for gluing the 
fro Lit or hack to the aides can lie made by 
cutting spools in two anti using stovebolts 
to clamp the spool ends along the edge of 
the violin with the wide ends resting 
against LEte front and back. To repair a 
crack in the back or front, a good damp 
can he made from a KMn, length of 54 -in, 
iron nr brass rod. Flatten one end for a 
distance of about 3 in.., bend it at right 
angles to fit over the edge oE the wood 
and thread the other end for a nut. Then 
slip a spool over this end so that it fits 
against the cm! ol the instrument when 
the nut is tightened. Caked rosin nr dust 
should he removed with a few drop:: of oil, 
and the glue worked into the crack with 
a soft cloth, after which tile surplus is 
wiped off with another soft cloth. A little 
melted cabinetmakers' was. applied to the 
crack will hide the repair. 



Effective Repair for Water Hose 

Leaky water hose* may he repaired by 
removing the defective section and slip- 
ping the severed ends of lire hone over a 
pipe nipple, after which the section of 
hose over the pipe is tightly wrapped with 
wire. A tool for winding the wire with 
the necessary tension is shown in the il- 
lustration. A spool of wire is mounted at 
one end, the wire being guided through 
(he slots in the heads of two wood screws 
and passing through holes of the handle, 
which is made ok" hardwood, to obtain suf- 
ficient friction, — Emmett Marshall, ft clu- 
ing, Wash. 




H«r I; 1 Sirnpte Twl That Yin Will F=nd Ut-rful 
WlLin Repairing Vour Cardan Hose 




Carrier Supported by Upper Hinges a£ Dpots Allots , 
LuEE^fiT SI BO Sirred on Cb* Tap 



Luggage Carrier 00 Car Top 

Supported by the upper hinges of the 
doors, this carrier is handy for transport- 
ing luggage oil top of a sedan, The carrier 
is screwed to a hardw ood frame, the joints 
of which arc half- lapped and then glued 
and screwed together. The cross members 
of the frame arc drilled wear each end for 
studs, the lower ends of which are filed 
down so that they can be subs tit uteri for 
the regular hinge pins. The upper ends of 
tfie studs are threaded for nuts, one being 
placed on each side of the Crnssmembers 
to hold the latter in place securely. Small 
scrcweyes, driven into the sidles of the car- 
rier. provide ail anchorage for tying a tar- 
paulin over the baggage. — H. Yates, Chi- 
cago, 



Brushing Lumber to Remove Grit 

Stock that lias been handled in lumber 
yards is likely to gather considerable fine 
grit. For this reason, it is a good idea to 
go over the work with a stiff-bristled 
brush before sawing or joining it, This 
removes the grit and prevents dulling the 
cutting edges ui the machine. 
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after 



OOOL.S, shrills, trees. vine#, 

1 paths at I 'i ; i' !■. ;- furniture 

yards 



hedges-, 
t rans- 

t i.irm eonttiumplace yards into minia- 
11111.' csiatosi that (ill actively hide utisighlty 
alley scenes and Afford enjoyment and se- 
clusion Lo (Heir owners, Rows of trees 
can lie used to screen min lei ': ,n L views of 
Imildiug*. sited*, barns. telephone p oles 
and fit her liiidi and ill 1 pi i-ine objects found 
in neighboring yards and alleys, white 
colorful rock mid wall garden* can he 
built up and planted to sufficient heights 
to hide mil Irish and hoard letiee-. Ill is 
helpful to llrsE make a sketch of the lot 
with il' neighboring territory am! to lo- 
cate the house in il relative posit ton. The 
regions to he screened are then cletcr- 
tttiniii. Placement of tile outstanding 
bright HfiOt itt 1 ho decorative scheme should 
be considered from vantage points in the 
house and in the ■■' m et. Paths leading from 
the licuihe to the pool or garden should lie 
Said out to wind naturally througll the 
planting and to command its most edcc- 
tivc v Lew * , 

The illustrations show typical ltd* be- 
fore and after planting. \Vatcr-&upp 1 y 
nipei for the pools, foil mains and irrigat- 
ing systems, as well as drainage, should he 
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planned from the start. Drainage is great- 
ly aided In- removing any clay lop soil am! 
.3 pad mg in a layer of coarse gravel or eiit' 
ders. 

After placing large foundation rocks, 
build up tlic desired elevation, allowing 
ample space between rocks for root 
growth and drainage. Fertile soil should 
be filled in between the vertical rows of 
rock 3 . The outside or protruding stones 
should he of irregular shape and arranged 
SO til at they f-unn pockets to catch and 
hold water for the plants. Irregularity in’ 
placing 111 esc rocks,, as well as those 
around the base of the mound, will give 
the garden a natural appearance, A few 
large rocks arc better than many small 
ones, and Hat Stones arc rather ineffective. 
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The months ol April and August are usu- 
ally best for setting rock-garden plants. A 
good procedure is to survey the garden 
carefully before planting and try to visu- 
alise an effective arrangement of rocks, 
shrubs and plants, Group the plants of 
similar habits into colonies. Consider the 
original habitat of each and strive to du- 
plicate natural conditions. Put the plants 
that want sunshine on the south slope. IF 
you choose Alpine poppies, give them the 
tilings they want — sun, wind, pure air and 
v. L-ll-d rii hied soil. There are plants, like 
sedums, which prefer shady parts of the 
garden, and others that want damp arid 
coot soil. Those that bloom at off seasons 
will keep the garden interesting ami full of 
color many months of the year. 

Running writer adds activity to a rock 
garden. The water supply may he tapped 
in at the basement and fed to a waterfall 
from beneath a top rock. A miniature 



windmill or lighthouse can he used to con- 
ceal the supply pipe. An informal pool, 
made by excavating a depression much 
like a natural pond, is the center of inter- 
est around which the scheme is laid out. 
The basin mav he of ctav worked until 

r t 

plastic, although concrete is more per- 
manent. To prevent damage to (lie con- 
crete by frost, the ground, after excava- 
tion, should he solidly (amped and pro- 
vided with an adequate expansion course 
of coarse cinders. A drain box, composed 
of a deep layer of cinders extending below 
ihe expansion course, wilt take care of the 
overflow. After putting all outlets and 
drains in place, and checking to see that 
all edges of the pool are level with the 
water line, a 6-in. layer of concrete, con- 
sisting of l part cement. 2 parts sand and 
3 parts of crushed stone, should be poured 
around a reinforcement of wire netting, or 
a network of steel rods, and thoroughly 
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tamped while wet. 

Finish with, a top 
coat of 2 parts 01 
cement and 3 parts of 

sand. To enhance the nat- 
ural effect of the pool, 
place large Stones Loosely 
in the e-mi crete after El 
has been laid, but do not 
imbed them into the con- 
crete, as they have a dif- 
f erent coefficient of ex- 
pansion iron] the con- 
crete and would cause 
crackii and leak s. I f a 
fountain is desired, a wa- 
ter- hose nozzle may he 
used as the fountain head, 

Adjust it to a. fine straight 
jet anti locate it about Y\ 
in, under the water sur- 
face, This will lift the 
w a l e r f r o m t h e po nd, 
forming a dazzling, foaming 1 jet. The shut- 
off and drain system shown in the draw- 
ing will completely drain the pipes in win- 
ter ami prevent damage from frost. 

In the pool, many species of water 
growths native to your locality can 1>c 
planted. Cat -tails, water tulips, hyacinths 
and water lilies are the most common. 
Three or four lily pots will take care of 
the main varieties and colors. Empty but- 
ler tubs, or bases large enough to hold at 
least J cu, it. of a mixture consisting of 3 
parts of loam and I part of rotted cow 
manure or the equivalent, can be used as 
lily pots. Because of the large leaf spread, 
it is best to have a separate container for 
each lily and to keep them 3 to 5 ft. apart. 
Stones can he used ro hold the containers 
tip to the correct height for starting young 
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plants. Shallow'- water plants, or aquatics, 
should he planted in containers separate 
from the lilies, or a ledge may he provided, 
when building the pool. The over flow pipe 
for the pool is covered with a screen cap. 
It drains into the seepage box. or may be 
connected to a sewer if convenient, Ncu r 
concrete should be kept moist for several 
days anti the pool drained and refilled a 
number of times over a period of three 
weeks to wash away alkali which is in- 
jurious to both plants and fish. Pools may 
be built without fresh-water supply or 
drain. Scavengers and oxygenating plants 
in the pool can be relied upon to keep the 
water pure and clear. Fish may be kept in 
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ihe pool throughout the winter if it is 
co ml with hoards arid heaped over with 
straw or leave* to prevent the ice from 
frceAtt^ s-cj licS. This protection. will also 
help to prevent damage to the concrete. 

A sunny spot is best for the dower gar- 
den. If a spot 
1 wimre water 
tc-nrls Jo sride 
must E)t used 
eH order to 
carry oi.it 1 lie 
g iirlie n a s 
P I a n ii o d, 
drainage ran 
he p l' I? v itled 
l .i y removing 
both lop and 
sit l> soil to ;l 
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top soil. Scalier in a handful of broken 
hone a iif | a little time. In the fop eour.-e — ■ 
the part above ground level —rake in wood 
allies, hone meal and more lime, and let it 
stand lor several weeks. Soil so prepared 
>hmiU! give good results (or a number of 
Years,, Care should be taken not m use 
fresh manure i i: should lie well rotted. 
Tt> prevent weeds* the manure should be 
eon lined to the lower levels, well under 
«ro Lin d. (’ i m i n i ere i a S fert i Li Be l is a Iso a ea i|~ 
able for this purpose. 

Watering of the lawir and garden cart 
be made easy lie providing enough outlets 
so that liosc can he attached at convenient, 
places, or by installing an irrigation sys- 
tem fed from pipes Laid above or under 
the ground. Watering is usually most ben- 
elicial its the early morning or hue after- 
noon and evening. 
A t boro ugh water- 
ing mice a week is 
ni( i re ad v i sa blc t bai i 
a light sprinkling 
daily. 

It is possible to 
pro vv flo w ers. n c h 
as saxifrage, colum- 
bine and fictiliaiu- in 
dry soil where arti- 
ficial watering i-. ins- 
prnct k al. V i nes are 
valuable lor l heir 
many characteris- 
tics amt fj na1it ies. 
They add vertical 
mass to the garden 
as well as fruit, lolli- 



dcjslli required for the particular flowers 
to lie grown. In the bottom, place ;l layer 
of scrap rocks and old bricks and cover 
frith good soil. It is a good plan to sent! 



samples of your soil to your state agri- 
cultural station. They will gladly tell you 
the type of plains winds will grow best 
and what Is needed to improve your soil. 
To build up a run-down soil, put in a lay- 
er ol turf (grass-side down! followed by 
successive layers uf niZLiLiiro* leaf mold and 



age or flowers, depending ml tile kinds FC- 
lectfui. Vines can he made to hide ugly 
architect Lite and. when trained on posts, 
fences or trellises wit! screen, off objection- 
able views. up id climher-i arc available 
for puck covering,, Birds will duck to your 
pool to eat the berries uf Selected shrubs. 
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A Miniature Grist Mill Improves the Garden 
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With its weatherbeaten shingles and the 
luxuriant growth in the damp soil sur- 
rounding it, this little grist mil] will add a 
picturesque effect to your garden. Select 
a site under a small bank, or build up soil 
to support the flume. A shallow basin of 
concrete should be provided along the 
front of the mill to hold the water coming 
over the wheel. Note that all framing of 
the mill is 2 by 4-in. pine and is sheathed 
with ^-in. stock, over which shingles are 
laid, The latter should be cut off to about 
half of their original length and laid un- 
evenly on both the sides and the roof. 
Before doing this, however, windows and 
a door should be installed. The window 
sash arc made up as shown, the glass be- 
ing hubl against a strip nailed to tile in- 
side, while (millions are mortised and set 
On the outside of the glass. The hole for 
the axle of the water wheel must be true, 



to beep the xv heel from wabbling:, find 
large enough to receive a pipe bushing 
driven in to a tight fit. Give the shingles 
and all exposed parts a light stain and 
then let exposure to the elements tone it 
down. Although the flume should he made 
water-tight, a slight leakage of water on 
the vegetation below is advisable, especial- 
ly water plants, such as spearmint or pep- 
permint. These plants are fragrant and 
will grow fast in the saturated soil. 



Drilling Small Holes, in Glass 

Silicon-carbide dental points are handy 
for drilling small boles in glass and can be 
obtained from dental-supply houses. A 
solution of one part lard oil and two parts 
kerosene should be used on the glass 
while drilling, to keep the points from 
crumbling. 
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Ho enmity Support Wodti of PipO and Fitting! J» L;ulvt 
jii.I Rigid, ac.iI EaiiiLv Moveil 



Hammock Suspended from Portable 
Pipe Frame 

Made of pipe: ,imrl fist Engs, this 

Eight and rigid frame enables you to move 
a hammock In any place you may desire, 
Kach end of ike upper horizontal pipe is 
jiemved into three-way elbows, which al-o 
take the support pipes, while the lower 
horizontal pipes ate kited with tees, which 
take shorter pipes ior crosspieces. 



Checking Bearing Trouble fn Auto 

When knocks develop in yoitr motor 
hearings, little can he done except remov- 
ing the crankcase and tightening; them. 
However, if thin occnrs frequently, it i- a 
good idea to check the oil -pressure gauge, 
which should register past the center of 
the dial aL average riding speeds. If this 
is not the case, the pressure is easily ad- 
justed on must cars,. Trace the oil line 
from the gauge Up to its entrance into the 



motor, at which point the adjustment is 
found. Usually (here is a spring adjust- 
ment, and ii you cannot obtain results by 
tightening it, take the .spring out and 
stretch it n Little to increase the pressure, 



Swivel- Joint Mounting Improvised 
from Ball and Flat Iron 

An efficient swivel- joint mounting for 
cameras, easels tripods, small motors and 
electric fans can be improvised from a 
Sleet hall anti a couple of pieces of flat 
iron. The halt is annealed and tapped for 
a stud to permit attachment os' the part 
to be mounted, after w hich holes, one-half 
the diameter of tile ball, are drilled near 
l lie end oF each [jicce ni flat iron. Holes 
arc also drilled for a bolt with a wing- 
nut. The two 
ptecesare bent 
at righl angles , 
the longer One 

being screwed' 
to a i) ii s c, 
while the bend 
in the shorter 
One is of a 
length equal 
to the diam- 
eter of the halt, which is held in place by 
tightening the winguut. 



Replacing the Bearings in Wringer 
of Washing Machine 

When the hearings in a washing-ma- 
chine wringer wear out, they can be re- 





INTS ON BOATS 

Stx complete marine and construc- 
tion blueprints on "Hi-Ho,"— a 14-Ft. 
Outboard Runabout described in our 
February, 1933, issue, can be had for 
Si. Order No. SN H4t) to B45, ind. 
Also, there are many other boat blue- 
prints, including rowboats, in our to- 
tal collection of 3S0 prints, of which 
a list can be obtained for 3 cents to 
COvfir postage. A sample print with 
pictures of -10 complete d projects will 
be sent for ID cents. Address Blue- 
print Department. 
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placed wit]] o;ik or maple bearings of the 
same shape and slightly longer. Care 
(ill mild he taken to Ret the shaft hole ex- 
actly in the center. When first installed, 
the hearings should he oiled frequently .is 
the wood will absorb considerable oil un- 
til it lias become saturated. 



T«t TeHs When Prints are Free 
of Hypo 

Photographic p lints sometimes turn 
yellow because all of the hypo has not 
been washed off before drying them. A 
test for this can be made as follows: Dis- 
solve permanganate of potash, t-.'i tea- 
spoonful, ami caustic soda, y\ teaspoon fill, 
in Yx pt. of water. Then ft II a medicine 
dropper with the solution and tttix it ill a 
tumbler half filled with dean water, Take 
rime of the prints front the wash tray and 
let a few drops from it fall into the glass. 
If, after about 3fl seconds, tin; water turns 
yellow or preen, the print still eon tains 
hypo and should he returned to the wash 
tray. When no color change is produced, 
the print is ready for drying, If kept 
corked tightly it] a bottle, the solution can 
be saved for future use, 



Improvised Heater for Bending 
Balsa and Bamboo- 

Model airplane 
builders will find it 
ati easy matter to 
bend small strips 
of balsa and bam- 
boo with tli in heat- 
er. It consists of 
an alcohol lamp, 
made from an oil- 
can, that heats a 
rounded arm, over which the material is 
bent. The arm is tapered and curved as 
shown, and is supported by a vertical piece 
which is screwed to a base. The front of 
the vertical piece is covered with asbestos 
to keep the heat from burning it. lialsa 
should be moistened with water before 
bending, but it is not necessary to moisten 
bamboo. — li. A, Corfar, Buffalo, N. V. 



ffA paper cone, slipped over the end of a 
curtain rod, will protect the curtain from 
being torn while stringing it. 




Simple- AlUiclrrc-nt Hold:; Class Tiitnnu In Permit 
Quitk Pfirtlujr vritii Ordinary Qlasa Cutter 



Attachment on Glass Cutter 
Helpa to Part Tubing 

Glass tubing is easily parted with an or- 
dinary cutter by using the attachment 
shown in the detail. Tt is n piece of flat 
iron shaped as shown and pivoted to a 
clamp around the handle of the cutter. In 
use, the tube is placed over the cut ter, 
where it i.s held by pressing flown on the 
free end of the attachment with the 
thumb, while turn big the tube against the 
cutter with the other hand. 



Improving a Bolt Lock 

An ordinary holt lock can be improved 
by drilling a small bole through both (he. 
holt ami the guide, with the holt in locked 
position, so that a small nail can lie in- 
serted. This type of lock is sometimes 
used on buildings where there is sufficient 
space between the 
do or -and the cas- 
ing to insert a flex- 
ible instrument* 
which may lie used 
to raise the catch 
so that, the bolt 

C U u bo mo V e tl 

back. By using the 
above method, it 
is i nl p ns sib le to 
raise the catch, as the nail holds it and 
one can unlock the door front the inside 
but not from the outside. 
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pERHAPS you 
have wondered 
why vour friend, 
who has a receiver 
exact Ev like yours, 
can bring in distaff L 
iitiitiH.nl? XX'ith good 
clarify and volume 
wh i ch yo u c ;i n n n t 
even hear %v jih your 
set. T h e reason Es 
quite simple: He 
evidently has a bet- 
ter antenna system. 

Almost an v rc- 
ceiv in g antenna is 
good e rt 0 U g It to 
h ring in programs 
from high-powered 
local broadcasting 
stations and, if man- 
made static and 
weather conditions 
do tlOl interfere, fairly distant rece/linn 
is sometimes possible in Spiiu of a /poor 
antenna. Hoxvever, anyone can •'easily 
take advantage of Ih-e full possibil/ties of 
[lie highly sensitive modern rccc/'cr if a 
little thought is given to installing an an- 
tenna suitable for the sce aiiij location, 
Such an antenna need not cosy any more 
than a poor one, and there isflittle econ- 
omy in having a good receiver if you are 
unable to operate it cITicient'ix’ 

The average receiver oft cither the 
broadcast or short-wave type i - capable of 
responding to faint distant signals that 



DX DOUBLET 

fori/our Short-Wave or 

volume if rhe antenna system picked up 
no noise interferences of greater strength. 
Most fields of interference arc confined 
do.se to their sources, and it's easy, there- 
fore, to place the pick-up section of the an- 
tenna xvcll above all electrically operated 
machines and house wiring. The signal 
energy must ho conserved by means of 

suitable insulators, 
a n d some method 
must be adopted to 
avoid noise pick-up 
by that part of the 
antenna known as 
the lead-in. This is 
the portion that 
passes through the 
interference area. 

The doublet-an- 
tenna system to be 
described is stii table 
for both short and 
h road cast xv a v e- 
lengths and is, of 
course, irlerd fen’ the 
nexv all-iv ave re- 
ceivers. When wc 
speak of ante nns 
xve mean that por- 
tion of the antenna 
system xvhich col- 
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ANTENNA 

Broadcast Receiver 

By FRANK LBIUTTCN 

Icct* ilu- signal energy from space. The 

lead-in, or ft-r 1 ier, together v- itb the other 
necessary parts, make up ilu; Iraki nee us 
(lie antenna system. The doublet, some- 
times called si l ran* position antenna sys- 
tem, is aim ply two separate amentias, us 
sliaivn in Fity 1, with the feeders taker 
from center and transposed, or crossed, at 
In terra Is of 5 ft or as close as la 
in, where interference is particu- 
larly b i yr h . AH signal pick up U 
limited to the antenna itself, .n 
the transposed lead ins, or feed 
ers, act to prevent interference 
pick -op on the way down to tlie 
receiver. This transposed feeder 
line can be of any length desired. 
Ordinary two-conductor twisted 
lamp cord may be used for the 
line Inside tbe house, but l h i -■ 
should be kepi as short as pos-:j- 
l)b- as It lias a teudeiicv to Cause a 
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- light loss in signal strength. The 
installation photos Indicate the 
method of HLipporling the feeder 
line over longr stretches, and the 
photo at the upper rigFn on this 
pa jo? allows a simple bracket ar- 
I'iin Cell lent for taking the line 
nu-r the edge of the roof and 
away front the build Sttg. Porcelain-el eat 
insulators are used to hold the: feeder line 
on the k by 4-in r uprights-, Variations of 
this method may be applied to any instal- 
lation, The photo, at ilk: upper left on 
page shows I ton' antenna masts may 

In* held ill keg* of cement' on flat roofs, 
Stranded!, enameled antenna wire will 
dn fur the entire system, or flexible yn ! > 

1 1 ei'- Covered wire may be Used for the 
feeder line if preferred. The insulators 
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Easy Solutions for Everyday Radio Problems 
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Below*. Snap- Cwn l.mk s 
I M.ik4 : jtkI l.i i ea k 

Tempo riry Canocctkifto 
in Experimental Hmk- 
ii i"-’ : R*t;llt, RaJiu S>Uil 
Lni.'k for f-irinhlf S* 1 < 
Wlino Kiitf-I Tuning E-: 

k-^qui rf*J ; Jcrauic-LV in 

Sloe E> Threaded into 
Panel to Hold I'li.'l 
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A hour:, J,niri]! Mi^TiV- 
^Itjr.c Ilii-ablcs Per son 
in Ad joining Room to 
TcropLirnri]? 3: op Radio Program 

.lid r, L ..i-: r U BC 3 tjM::l i:pt A : I ; I 1 1 : r I; - 

rcieufj through Loud Speaker; 
J.uilv ftTroinii'^ Fit om the Pirate 
a ip I CiHii'iLiil' Fporntn nf an A C, 
DotoLtor, mr iJie Plato And til+- 
lilc^il l'ranKS of Battery Detector 
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Si AmnjtanEnt 
for ContToElittK a 
R -i d L c- of P i; v> v r 

Qrcuh by 

0 l n ii Q L (S T * 1st- 
phone- Type Relay 
■Ltid Punli Kutioof 
Mounted tn ,i Dou- 
bie-Circ n i t Jatk 
a-ll h ai.Hifca A I- 
lored aa Shown : I-: 

1 M d I o a t e i Relay, 
Car. neii iunri and 
Jaok Ternunalj. 

Atu Numbered 



Left, TkCie ■Vernier 
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Wtvi .Receivers, Opcr- 
vriChfrirt Gears 



iSTOP START 

V-Ill 1I*-PUSH PUTTMS 



ii-,. 



- c 



Above, M.-ipi TinnplaLL tci Spac* 
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Push-Pull amplifier 




Jot your old 
/ Receiver 



Fig. 1. The base is made from a piece of 
aluminum, or sheet metal, Via by 7V± hy 3 I 
in. The edges, at front and hack, are bent 
over I ! 4 in. to form the base. The twei 
lube sockets at the rear, and the resistor 
clips arc mounted directly on top of the 
base. The other half of the push-pull ar- 
rangement is mounted under the base, as 
shown io 1 lie hot mm view. pjjf. Holes, 
in. ill diameter, are rut in tEre base for 



\ r OL'Ft a.e. receiver may have a good 

1 power unit amt r,f, stages that arc ef- 
[icienj anti selective enough for all prac- 
tical purposes, but it is quite likely that 
(he audio output leaves uiiicEi to he de- 
sired whets compared with la Lee sets. One 
of 1 he simplest methods of improving this 
output is to make a separate amplifier, of 
compact type, that can he operated from 
she same power supply. If you have from 
2,sl> to -■Soft volts available from, your pres- 
ent power pack, it is a simple matter to 
add a 2 r S-volt Ilia men t transformer, if nec- 
essary, to supply the adrt it son a I tubes In 
the audio-amplifier to be described. 

This amplifier is not expensive and 
Takes up very little space 
inside tile c On Sole, It 
consists oi two singes 
of push-pull audio on a 
ha.se, 5 in. wide and 31 
En r long. Tubas in push- 
pull, as used in must 
modern receivers, have 
the a!) i lily to carry a 
heavier signal load w ith- 
o Lit d i s t o r t E o n a n d 
greatly decrease the a.c, 1mm noticeable 
in earlier sets. The single first audio stage, 
commonly following the detector, usually 
gives more hum trouble than the output 
stage, Therefore, to further reduce hum 
in this amplifier, the first stage is also 
made push-pull, 

Costly interstage transformers are avoid- 
ed by the use of resistance coupling, which 
is economical and provides excellent t|ual- 
3ty. It will he noted that only one high- 
voltage lead is required, as the same volt- 
age is applied to Hie plate -coup bug re- 
sistors and the plates of the four power 
tubes* The resistors have been selected so 
that, after the drop in voltage through 
them occurs, the right value reaches the 
plates of the tubes in i he first stage. 



EQTTCm VIEW 
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Tile top view of tEie unit is shown in 
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revolutions per minute in step with the va- 
rious stations in the middle west which 
are operating on daily schedules with the 
45-line 3-spiral system. The received pic- 
ture is 4 by 5j£ in., and tine new crater- 
type lamp behind the di-.k produces suffi- 
cient liqht td show the juc Lures in a fairly 
well -lighted room from various angles. 
Stations in the following middle-west cities 
are broadcasting on this system: Kansas 
City, Mo, j Ioua City, Iowa’ Minneapolis, 
Mirin.; Milwaukee, W is., and Chicago, 111, 
There arc also stations at Montreal, Can- 
ada, and in Los Angeles, In addition, a 
number of am al curs in central states 
transmit pictures with the same system. 



OAi-OiSchjjgf: Tub-** at cht Ty |:« K&LcntLy bisicribcc 
by Dr, August Hur,iL 



Ionized Gas Replaces Tube Filament 




Tubes that employ an ionized gas in- 
stead of a filament have an ext remedy long 
life, which offsets the fact that their oper- 
ation requires more power. The tubes are 
not yet on the market, in the elementary 
circuit, A is the cold cathode; II, ihe 
anode, and C, the plate. One electron 
stream passes from A to R and another to 
C. The former replaces the filament. 

s — 

Television Receiver with Scanning Disk 



The triple- spiral scanning disk used in 
this television set is only h in. in diameter 
and contains d5 small lenses. The receiver 




Television Receiver SJiewinu Projected Flttur* and 
Tuning Control*; InKfl, Cc-stp+ct Cliiiii* AuerntSy 



is an R-tube super- 
heterodyr-c.ind 1 lie 
entire assembly i- 
housed in n 9 by 
12 by 17-in. Cahi- 
ll c t. T li e s y u- 
c li nm o u --geared 

motor runs at 900 



Antctlna Switch Grounded from Inside 

Operated with pull cards from, the in- 
side, this nntcniia-grou tiding a witch en- 
ables the owner of a radio receiver, or 
amateur transmitter, to throw the switch 
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Outdoor Antfnn^-Oiviniilin E 5 write’ll Controllod fmni 
IjlJLilt li>* M-Ciki :'iE full C:ii:l:i 



without opening jhe window. The illus- 
tration is self-explanatory. An extra blade 
L added to the usual switch, damped at 
the angle shown, and a hole is drilled near 
the end of each blade for the cords. 



CUlu u prints covering radio construction 
articles in past issues can be obtained for 
25 cents each; when material lists are not 
included in rhe articles, these are available 
without charge Upon receipt of return 
postage. 
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r T 1 HE process of sharpening a knife, 

A plane iron* chisel or other too! be- 
ing Simple, there is ;l tendency to omit the 
niceties that mean the difference between 
a really keen rotting edge and one only 
moderately satisfactory. The edge should 
he ground to suit the purpose for which 
the tool is intended, and it is necessary to 
use the proper grinding tool. For exam- 
ple* yon would not use a fine -dip si one in 
sharpening a carving knife but a Song ta- 
pering stone. The stroke should begin at 
the heel oi the blade am! continue under 
uniform pressure to (lie point, as in Figs. 
1 and 2 r The strokes should be ec|uall> 
divided on both sides of the blade to pre- 
vent Hi rning the edge, and a-> the latter is 
not required to stand up to hard material, 
ih?- heed of the cutting 1 edge should be 
longer titan with Other tools. As a rule, 
I he angle of the cutting edge oil a knife 
with the race of tlie stone should Ire about 
3fJ" . Alters liar pc n i n g, 1 lie rd gf i s ge per a '■ I y 
finished on a steel made for the purpose, 
the strokes being the same but lighter, 

A keen cutting edge on common pocket- 
knives, wo or I carvers' knives Of doyds. 
chisels and plane irons, is generally pro- 
duced manually, and [he first considera- 
tion is the condition of the stone oil which 



Cflrrtct Frt si I: ;ic3 uf fihaip- 
esiiiLi! H Garvin k Knife on 
a Tapered Si^he 

the sharpening is to he done. If l Fie latter 
i-i chipped, scratched nr hollowed by Long 
use. the grinding face must be brought in 
a plane surf nee. To do this, a piece of abra- 
sive clnLh, several grades coarser than the 
SlOJie, is hacked to a flat surface, as in Fig. 
7. The stone is turned face down on the 
cloth and rn hired back and forth with 
straight strokes, Both the cloth and the 
Stone should he dry and clean. Oil and 
dirt on rhe emery cloth may be removed 
witfl turpentine. The nc.vt step depends 
on what the edge is to be used for, al- 
though in nearly every type of rut the 
blade acts as a wedge. lit some work, it is 
necessary to get through the wood with a 
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chip. Otic who carves, with a pockctkuifc 
must have his blade ground and Ei nurc-rL ro 
that it cuts cither with, against or across 
the grain of the wood with equal facility, 
which requites a short,, rounded bevel, ;lS 
in Fig, S. This bevel will cause the chip at 
the edge to clear without a tendency to 
split the wood ahead of the blade. To 
produce a cutting edge of this kind re- 
quires. first a careful rough grinding on 
the fine side of the combination stone to 
get the proper bevels. The edge is then 
finished on a line oilstone or knife stone, 
the honing strokes being kept at the same 
angle but the pressure uniformly dimin- 
ishing. In any case, the stroke should he 
straight, not circular, and the edge should 
he drawn, against the stone on both the 
grinding and the honing stroke, as in Figs. 
10 and 11. There are different opinions on 
the exact method of honing, hut the ma- 
jority favor that just stated. If much 
tough grinding must be done to bring the 
edge to the proper bevel, an equal number 
tit strokes may be made in each direction, 
This is taster and is an aid in producing 
the bevel on each side ot the blade. In 
honing, it is better to alternate the strokes 
uniformly. When grinding or honing, the 
blade should be held at an angle of about 
60 11 to the sides* of the stone, mil Straight 
across it. After some practice, you will 
acquire the knack of turning the blade at 
the end of each stroke so that the oppo- 
site bevel in presented to the stone ort the 
return stroke. 

Wood chisels, turning chisels and carv- 
ing tools present essentially the same 
problems in sharpening as a knife blade. 
Wood chisels, are best ground on an em- 
ery wbccl provided with a toolrest, Unless 
the edge of the tool is badly nicked, or 
otherwise damaged, the line side of the 
oilstone will serve for tile rough grinding. 



minimum of friction, and for this purpose 
the edge should be ground and honed with 
a long bevel, sometimes half the width of 
the blade. On the other liand. a blade 
ground in this way will not do for tine 
close work, where paring is necessary, as 
it is then difficult to control the depth and 
direction of the cut. Under pressure, the 
edge tends to wedge in l lie wood, and 
changing the direction of cut spiils off the 
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which is [Merely to bring the blade tn ait 
edge and to shape the bcveL When cen- 
tre I el the blade h of secondary impor- 
tance and it is nqccssaty to take a deep 
cut in Hie wood with a minimum of irie- 
(ion, the grinding should produce a bevel 
of approximately 30° the toll length of (He 
lj lade, as ill Figs, 9 and 14. To be sure that 
the edge will stand up, grind a sElurl bevel 
ju&l above [he cutting point, This will 
prevent the ecEge from turning over. For 
average work, the edge of wood chisels 
should be beveled approximately 35 , The 
same is True of a plane iron, Fig. 15. Turn- 
ing chisels should he ground and honed 
with u bevel slightly longer. When grind- 
ing ait edge tool mi a high-speed emery 
wheel, the blade should be dipped in water 
frequently In prevent overheating mid 
drawing the temper. After honing the edge 
of a plane iron, as in Fig, 12, the burr is 
removed by liglllly bringing the iron over 
the face of the hone, as in Fig, 15. 

A double-cut line liEe is useful for sharp- 
ening household scissors or shears, al- 
t in in g h the blades may be sharpened tin a 
taper slips! one, as in Fig, 4. On evam lin- 
ing a pair of scissors, it will be noted that 
the top edges of both blades air beveled 
as in Fig. 5. This is where the filing shim Id 
be done — never on the tint side of tire 
blades except for the purpose of removing 
the burr after the filing is done. In sli ali- 
ening, ihc file should cut against the edge, 
the strokes should be light and uniform 
and should begin at the heel. Care should 
lie taken to keep the same bevel and curve 
and to avoid hollowing ac [he center, as 
any irregularity of either cutting edge will 
cause the shears to take up and then re- 
lease suddenly when in use,, After the 
edges have been filed sharp, they will be 
rough and the blades should not lie closed 
until this burr has been removed, To do 
this,, the scissors are laid oil a table with 



the ilat side of (he blade tap, as in Fig. C\ 
i‘ (lt'ii an oilstone is laid on the Made and 
drawn a few times against the edge with 
a light sweeping stroke which carries ii 
the lull length of the blade. I it doing this, 
care must he taken not to round the edges, 
for then the two will not meet when the 
blade* arc closed. To (est for sharpness, 
moisten a small square of wrapping paper 
and, opening the blades wide, close them 
slowly on the paper The blades should 
sever the moistened paper without tear- 
ing, Some types of tinners' shears may be 
edged with a file, as in Fig. 3. The blades 
of high-grade shears, however, are gener- 
ally hardened and will require use of an 
ornery stone. 
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Cor.ver^ftl Grwzs Cleats CfiesiSt 4nJ Srnirids 

Alarm Whe;i Wilier Prwsure la Pump Line Drapi 



Horn Gives Warning When Pressure 
Is Lowered in Pump Line 

The foreman of -1 manufacturing plant, 

where the water supply was pumped, di- 
rectly from a river, installed this alarm, 
which sounds when the water pressure 
drops in the pump line. An old steam- 
pressure gauge-, with all the parts re- 
in oral except the expansion tube, was fit- 
ted with electric contacts. It was then in- 
itialled in the line and wired to a fi-voll 
battery and an auto horn. A copper screw 
in the gauge case contacts with a copper 
tip soldered to the end of the expansion 
tube, as soon an the pressure drops, and 
closes the circuit to the horn. 



Plant Markers from Glass Vials 

Glass vials, such as perfume bottles, 
make good plant markers. The name of 

the plant is 
printed o n 
white paper 
with India ink 
as co m m o n 
ink u s u a i L y 
lades in sun- 
light, The pa- 
per is rolled 
with the print- 
ed s itle o u t 
and insert e d, 
into the vial, 
which in thru 
fitted with a 
cork having a 
piece of fine 
copper wire 
fastened to if for attachment to the plant. 
If a painted stick is used instead ol the 




cork, the marker can he pushed into the 
ground to identify plants that are set itl 
rows. — Archie Amos, Fort Wayne, lint. 



Screwdriver Converted into Wire Scraper 

An ordinary strew driver can be con- 
verted into a tool for removing enamel 
insulation from wire. Heat the end and 
heiid it at right angles, Then file a V-notch, 
about -'He in. wide, in [lie end, making sure 
that i he sides of the notch an? cut square- 
ly to assure a good scraping edge. After 
the tool has been reheated and hardened, 
it is ready for service. I in use, the wire is 
placed ill tf]e notch, and the toot is drawn 
back and forth until the insulation has 
been removed. 



Door Kept from Bulging at Bottom 

An effective 
™ c t h o d of 
keeping a barn 
door from 
bulging at the 
bottom is to 
employ t w o 
latches, which 
are o p erat ed 
as One unit, 
one being lo- 
cated at the 
usual height* 
while the oth- 
er is placed 
near the bot- 
t o in of t b c 
door. Small 
holes arc 
drilled in each 
handle and the 
two liitcEius are Connected by ligEit chains. 
In this way, no outside handle is needed 
for the lower lock,— L. M. Harrington, 
Lake field, Minn. 



Increasing the Thermal Capacity 
of a Soldering Iron 

Tiler mat capacity of small soldering 
irons can he increased for heavy work by 
winding four or live layers of No. 1ft gauge 
copper wire around the tipper portion of 
the iron. The wire increases the size of 
the iron so that the heat will not he dis- 
sipated so rapidly. 
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Rigid Angle-Iron Bench and Machine Stands 




KiB ir] stands. for ptiwer machines a ml 
frames for workbenches arc easily and 
cheaply made of angle iron. Effective 
methods of construction and bracing are 
indicated in the illustrations-. Most im- 
portant to lire rigidity of the stand is the 
manner of joining the corners, which is 
show n in nan enlarged detail. It will be 
seen from this that 1 53 -id. angle slock is 
used for tlie lengthwise piece, while l -in. 
angle iron forms the leg and crosspiece. 
After cutting, the end of the crosspiece is 



lilccl to a rounding contour so that it Ills 
the rounded corner of the l^-in. stock 
neatly. Holes are drilled for J^-in, stove- 
hobs, and -lie nuts are drawn down on 
lock washers if rite stand is subjected to 
vibration, Though not always necessary, 
ti is generally best to put in at least one 
tower streu.-ln.-T which will give additional 
support to both frames and li races. It is 
also a good idea to fit narrow machine 
stands with feet to prevent any tendency 
to tip, as shown at the right. 



Cooling Piece Helps in Grinding 
Hand Tools 



edge of the tool, which in many cases can 
then he held in contact with the grinding 
wheel until the job is done. 



Rubber Holds Washers artel Shim 
Stock for Filing 

A piece of an old inner tube, cemented 
to a wooden block, provides a mean® of 
holding thin washers and shim slock for 
filing it. The work is laid on the rubber 
surface anti then filed in the usual way. 
When pressure is applied to the work, it 
sinks into the rubber and will not slip. 
This holds true whether taking cither light 
or heavy cuts with the file. 




C h i s c I s, plane 
irons, and similar 
tools can be ground 
with less danger of 
burning (he cutting 
edge if a piece of 
aluminum or cop- 
per is clamped to 
the tool as shown. 

The piece should he 
bent up a little in 
the center in assure a firm contact with 
the cutting edge of the tool. The extra 
metal conducts the heat away from the 
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IntEr-Lhaneeablc Pads oE Varying H*rdn«t Enable All 
Kin&> of Wtiijc to B-t CUrnpcil Ln Viit 



Snap-On Pads for Vise Jaws 

By keeping on hand a number of inter- 
changeable vise-jaw pads rtf varying hard- 
ness, you will he able to clamp almost any 
kind of work in a vise without marring 
the surface, The pads are mounted on tri- 
angular pieces, of brass or sheet metal , bent 
to Jit the contour of the jaws and held in 
place by snap pins made as shown in the 
circular detail. — Walter Wells, Ft. Ann, 
Mew- York, 



Guide That Starts Tap Square 

with Work 

This device 
f ac i lit at os 
starting a cap 
square with 
the surface of 
the work. Tt 
is simply a 
flange wi t h 
the face and 
the inside oi 
the hole trued 
up to take a 
sleeve, w h i c h 
is held in po- 
sition with a 
setscrew in 
the side of the 
flange. It is. of course, necessary to pro- 
vide a sleeve for each size of tap needed. 



In use, tli e device is set 'over the work 
and the lap is turned into the bole as 
shown, the sleeve keeping st square wit is 
the surface of the work, 



Leaky Exhaust Valves Detected 
with Paper 

Leaky exhaust valves in an aulo motor 
are easily detected with a piece of paper. 
With the motor i filing as slowly as possi- 
ble, hold a rather heavy piece of paper l /t 
in. from the mouth of the exhaust pipe. 
If the valves arc itt good condition, the 
paper will be blown away from the mouth 
of the pipe with each successive explosion 
oi the motor. Rut if one or more of the 
valves are leaking, the paper will be sucked 
against the opening of the pipe whenever 
the piston with the leaky valve is Oil its 
downward stroke. The piston, because of 
the leak, draws air from the exhaust pipe 
into the cylinder, thus drawing the paper 
against the opening. — G. E. Licrlc, Idy- 
lls Oil lit, 1IL 



Springs Aid Windmill in Light Wind! 

T wo t e n s i o n 
sp rin gs a 1 1 a c h e- J 
t o a w i il d tn i 1 1 
pump rod so that 
they exert a pull 
Oil the upstroke 
will aid pumping 
in a light w i n d. 

Two m e t a 1 atttlS 
are pivoted on op- 
posite members of 
the windmill frame 
and are attached 
to the pump rod 
by means of leath- 
er straps. One eml 
of each spring is 
attached to tile 
frame above the 
arms, while the other end is fastened to 
the arm. As the greatest pull is on the up 
stroke, the tension of the springs takes 
part of the load, thus enabling Hie wind- 
mi 11 to run iu a light wind- Gravity and 
the weight of the pump rod suffice to over- 
come the spring tension on the down- 
stroke, — A. S. Wurx, Jr., Rocky ford t Alta,, 
Canada. 





Copyrighted material 




roruLAit m ecu a nics 



957 



An Accurate Speed Indicator for Your Boat 




VACUUM TUflF 



PRESSURE 



■TH OF MUTER 



‘■TOP V1FW 



5HEET- 

(JET/'J. 

CONI 



CAPPER. 

TU0IMB 



-GLASS 

TUbl-NG 



I NO ViLtfJ 



' ASSEWBLFU 
-VENfLJRI UNIT 



Calibrated properly, this speed indicator 
is i airly accurate. Tu make iL, prepare the 
follow'] ng units: two truncated slioec- met- 
al cones ; Site partition, having a semicir* 
cular vertical part and a flared horizontal 
part to fit the smaller opening add the in- 
side of one cone, and two %i-in. copper 
tubes, bent as indicated, Assemble these 
parts by soldering. Tilt upper ends of the 
copper tubes are connected to a U-shaped 
glass gauge, half filled with mercury and 
attached to a wooden pane], which is hung 
in a convenient place in (he boat, The wa- 
ter streaming through the meter when the 
boat moves, thus sets up a partial vacuum 
in one tube and a pressure in the other, 
causing the mercury to rise in one branch 
of the gauge and fall in the other, the dif- 
ference in level varying with the boat's 



speed, For speeds up to 15 miles per hoLEr, 
d-in. branches should be sufficient, while 
S-in, branches should he suitable for 
Speeds from 15 to 2 5 miles per hour. For 
si ill higher speeds, the pressure compart- 
ment of the untie neater unit may he elim- 
inated. so that gauge readings depend en- 
tirely on the suction. In this case. One 
end of the glass tube should he left open. 
The indicator may be Calibrated by timing 
it over a measured course, with the boat 
engine running at constant speed. If this 
is done in a river, currents must be taken 
into consideration. By traveling upstream 
and then downstream, the menu of the 
differences in mercury ievel> will indicate 
the speed in still water, 



Electromagnet Tests Temperature 
in Heat-Treating Metal 

1 1 ere is a simple 
electromagnet for 
testing tempera- 
tu re s w r h c n 1i c:l t - 
treating iron a. lid 
sted. The magnet 
is operated by a o. 
volt storage bat- 
tery, and consists 
of a small steel rod. one end of which is 
filled with a wooden grip, and a coil of 



about 900 turns of No. 28 enameled wire, 
wound on a wooden spool. The leads front 
the coil are connected! to the battery, and 
the spool is slipped on the rod to rest 
against the prip, as shown. In use, the 
magnet is held in a furnace so that the 
point is just above the wort being treated. 
When the critical point is readied, the 
metal will ho longer attract the magnet. 



C Dense spots on snap shot negatives arc 
easily reduced by rubbing them with oil - 
base metal polish on a wad os" cot ion. 
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'Work a: Irr s-qul.ir Shape Firmly lEtlif in Position, on 
DiLllpress Table- with Sm-ili Bench. Vise 

Bench Vise Holds Irregular Work 
on Drillpresi 

Mounted on an iron plate, a bench vise 
can lie used for holding irregular-shaped 
work on a drill press. A Small block is 
welded In the plate as shown, T r> serve as 
a support for the vise slide. Pins inserted 
in holes drilled through the plate on each 
side pf the drillpress table, steady the vise 
when in use. 



Scale on Pipe Wrench Saves Time 

For adjusting 1 it to various sizes of 
work, a scale on the movable jaw of a 
pipe w renc h will save time, The numerals 

may be painted on, 
nr etched into, the 
metal. Etching is 
done by first ap- 
plying a thin layer 
of paraffin and 
scratching t h e 
numerals through 
it so that the lines 
bare (be surface, 
after which nitric 
or sulphuric acid 
in poured into the 
scratches anti al- 
lowed to remain 
until it cuts into the metal. Both the acid 
and the paraffin are then removed, and the 
scratches rilled With white paint.— Harry 
Miller, Cory don, Iowa. 




Welding Gasoline Tank Safely 

Welding a- gasoline tank may he done 
without danger of an explosion from 
fumes confined inside, by using (lie follow- 
ing method : Pour several gallons of mo- 
tor oil into the tank and shake it SO that 
the oil goes to ail corners. In this way, lire 
gasoline is absorbed by the oil, which is 
(hen drained out, When ready to weld, 
fdl the tank with water to the point where 
the repair is to be made, leaving a vent -io 
that no pressure is created through ex- 
pansion of heated air. 



An Improvised Check Valve 

An effective check valve for use in wa- 
ter pipes can be made from a stovebolt, a 
pipe coupling, and two leather disks hav- 
ing a diameter equal to the outside diam- 
eter of the pipe line. Cut a hole in the 
center of one disk equal to about tw‘o- 
thirtls of Its diamcler, and slit the other 
to form the valve, as shown 
in the detail Then punch a 
small hole in the center to 
take a stove- 
h o 1 1, which 
has o n e nut 
screwed u p 
tight against 
the leather 
and two more 
locked at 1 1 
end to p r 
vide a weigt 
PI a c e the a 
sembly in 
pipe enupli 



ring over the leather at the supply end to 
keep (he pipe from damaging the assem- 
bly. Tf the valve is to be used in a horizon- 
tal position, place the hinge part on the 
bottom so the weighted end of the bolt 
will automatically close the valve when 
[he flow stops. 



Calking Boat with Grease Gun 

A hand-type grease gun is useful for 
spreading scam compound over the calk- 
ing En a boat. The gun keeps the com- 
pound from drying, and, by using a small 
tip on the nosszle, the material can be eas- 
ily forced into the desired places. 
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\\7TTH it-. slender, fluted legs arid barni- 
* * eft apron, tElis little table os" modern 
design, irL either walnut or mahogany, 
shows such marked Colonial influence 
that It might easily be a rep rod net ion of a 
genuine antique. 

The top is the logical piece to 

make first , You will either have r-^ - ' 

to glue up stuck to a width of 13 i 
in. or get a pi nee of that w id til. 

The top piece is simply cut to ’ ^^L,- 

S i jf e a n d squared t r u e a il d i ft'.t 

smooth, A molding is cut using , 
a cutter head on a circular saw, i % 
Or a combination plane. The 
rails have a banded-edge effect 
which is obtained by recessing 
tbc faces between the bands. 

This is done with a groover or 
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SKIW 



1 CHISEL 



In'll lie ai nearly at the exact ce li- 
ter aa pos-ftiblt:, or tile squared 
portion a will lie off center in re- 
in l i ■ i n to t Eic turned p o i* l i o tl s. 
Care must be taken when round- 
ing tile comers gf the squared 
portions. A skew etiisel, held as 
Sl»Ou tli ill mic of the details, is 
li. A rt 3 to make this cut. the arrow 
show mg l lie direction in which 
l he tool should be moved. The 
sizes arc first measured olT along 
the piece and givmvcs made with 
a CUt-o ft" or sizing tool to the 
several diameters required, cali- 
pers he tug used tq check these 
diameters, Thu concave portions 
of the turning are made with a 
round-nose scraper and the con- 
vex ones with a skew chisn], 
leach leg should lie carefully 
sail d cd I >e(o re he ii i g r e m o v e d 
from [he lathe, 

Timing Is used to ornament 
the legs, To do this* Lhe leg 
Should he mounted in the latlle 
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just a;? it was 
w Ii e n t u r n e d , 
and a pencil line 
drawn around il 
at the largest end 
of the portion to 
he fluted, A strip 
of paper, cut so 
t Ii it t e ti i.l s just 
meet, is t h e ti 
wrapped around the leg at thii Tine. Next, 
the paper is renin ved and eight equal di- 
visioiiH are marker] on il, ulLur which the 
paper is replaced on the leg ami the divi- 
sions marked (iff on thu penciled circle 
where the measurement: was taken with 
the zntrip. The longest tool re At si LOtllcI 1)C 
put Oil the lathe backward and adjusted a 
little above tEm center of the work, This 
side of the rest is vertical and given a true 
surface on which the head of a marking 
gauge may run. Turn the work in the 
lathe Until one of the division 
marks is at the top, then tighten 
the fai (stock screw until the leg 
|:5q : JUE. Is held linuly "n position and will 
not turn. \V ith a marking gauge, 
the point of which has l>een 
sharpened, cut a groove or deep 
scratch along the line where a 
flute is to lie. By loosening the 
tail stock and resetting the work, 
all of the flutes can he marked 
ill this way.. The next step is to 
cn la rgc the s c r a i; c Ii e $ i Lit a V- 
cuts, about ;-s. in. wide, with an 

ordinary H or K*->ii. paring chis- 
el having beveled sides. Care 
, must he taken that the cuts are 
^ E9 : | always with the grain, and it 
may he necessary to reverse the 
direction of cut even cm a single 
flute if the wood is somewhat 
knurled or of wavy grain. TFse 
vees arc rounded with a small 
gunge a 1 1 d w i t ll s lh 1 1 d p :l p ft V, 
u rapped cm a dowel rod., 

The table is a khl milled wi th 
H-hi. dowels, spaced as shown 
in f h e lira u i si g:A , C 1 ue a n d cla in ps 
are u sed to p o t together th e 
frame in the usual way, The top 
is fastened with ter wood screws 
which are driven into the top 
piece through pocket!: cut into 
tli c inner faces ot the rails* 
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Portable Turntable for Railroad Section Cars 




Too! for Removing Connecting - Rod 
Bearing Caps 



Men repairing: railroad 
tracks will 1 1 nd this port- 
able turntable uR-efn! in 
reversing the handcars. 

It consists oF three pieces 
oi hardwood, two of 
which arc hotted to the 
third, or cent or see t ion, 
and are tapered at one 
end to lie flat on LilC rails 
so that the car can be 
pushed onto tEicm. Small 
blocks bolted to tile Op- 
posite ends keep the car 
from rolling off, The Cen- 
ter section is pivoted to n 
block of sufficient thick- 
ness to raise the table a 
eon pie of inches above 
the rails so that the entire assembly can 
be swung around. When u it in u-e, the 
table can be stored on the ids oi the ear. 



When adjusting connecting-rod Eiear- 
ings. the tool illustrated will he found 
handy for removing the bearing Caps. 
Sharp jaws are formed on each end anti 
hardened, after which the piece is bent to 
the shape shown. Holes are drilled sn each 
side near the jaws to take a bolt, with 

which the tool is 
clamped to the 
bearing cap. T n 
use, the tool is 
clamped to the 
cap. after the nuts 
Ei a v e b e e n f e- 
moved from the 
hearing bolts, mid 
the lower part is 
struck with a ham- 
mer to loosen the 
cap. 



Testing a Radiator For Leaks 
by Pressure 

Stoppers ior plugging the hose connec- 
tions when compressed air i : s used to test 
auto radiators For leaks, can be impro- 
vised from two pieces- of hose and two 



wooden cylinders. The latter arc shel- 
lacked and clamped sn one end of each 
hose, which are, in turn, damped to (he 
radiator Connections, '['he threads on the 
filler bole are waxed and l!ie cap screwed 
on, after which a piece of rubber tubing, 
with a tire -valve assembly inserted in one 
end, is clamped over tlse end of the over- 
flow pipe. .1 { all connections arc tight, you 
can use an ordinary lire pump ro fill the 
radiator with air and ii will then be an 
easy matter 1o locate the leak. — W C, Wil- 
li lie. Hornsby, lit. 

Eye Dropper to Fill Ruling Pm 

Tv substituting an eye dropper for lire 
regular quill In an ink bottle, draftsmen 
will find Et easier 
to rill their pens. 

The quill is re- 
moved from the 
old cork and a 
new hole drilled to 
lake the dropper. 

This hole can be 
cut with a sharp 
penknife. 
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Portable Box Simplifies Removal 

of Lathe Shavings 

One woodworker simplified the task of 
removing the shavings from his lathe by 
making the box provided far this purpose 
portable. Three pieces of pipe ami two el- 
bows were assembled to form a handle, 
wooden pings being driven into the two 
ends and drilled to take large casters. The 
handle was pivoted to the box 50 that it 
could be rained to the position shown, 
where tbe casters would elevate and sup- 
port it while it was being moved. 



C- Clamps Made of Scrap Parts 

C-datnps are easily made from scrap 
pieces usually found around a shop. The 
upper detail shows one made from a short 
section of channel iron. The side of the 
iron is drilled and a washer is. soldered 

over the hole on 
the inside to take 
a t hti mbs crew, 
which has an iron 
washer loosely 
riveted to the end. 
And til et method is 
to use ail old clev- 
is, soldering a nut 
over one of the 
holes in the end 
and using a 
thufn hsefe w ■ — 
N. r. Lewchtik, 
Canora, Sask,Can, 



Catching Snakes in Mousetraps 
Set in Fish Foot 

Attempts to propagate fish in an out- 
door pool are often made futile by snakes 
that cat the eggs as well as the baby fish. 
However, the snakes can be caught in an 
ordinary mousetrap by using a live bait, 
such as soft-shell beetles or any of a vari- 
ety of waterhugs, and sometimes even 
fresh heel or newly bom mice. The bait is 
fastened to the trigger of the trap, which 
is then set on a rock in the pool, so that 
it just comes even nit It the surface of the 
water, which serves (he purpose of keep- 
ing the fish from getting at it, — Charles 
Lataur, Jr., PLattsburg, \ T , Y. 



Molding Finished on Belt Sander 

Finishing molding on a belt Sander is 
easily done by providing a hand block 
with a face of the same contour as that of 
the molding, Steel plates arc screwed on 
the sides of the block to take the edges of 
the belt, and steel inserts are put iiii the 
h lock where narrow grooves are made in 
the molding. In use, the molding is held 

iii a, V- block and 

the hand block is 
held aga hist the 
hack of the belt. 

It ts, of course, 
necessary to make 
a block For each 
kind of molding 
sanded. In using 
a belt sander for 
this purpose, it is 
a good idea to re- 
verse the direction 
in which the belt is running frequently, to 
get more service out of tire belt. 



Lime Sulphur Kills Shot-Hole Fungus 

Cherry trees are often killed by shot- 
holc fungus, which is apparent when a 
rapid yellowing of the leaves is noticed. 
Such trees that lose their leaves early in 
tlie summer are seriously weakened, and 
may die the next year. After picking the 
fruit, spray the tree with a lime-sulphur 
solution made by mixing liquid lime sul- 
phur, l % gal., with water, 50 gal. If lead 
arsenate, 1J4 IK is added to the mixture, 
it will kill any slugs that may Still be feed- 
ing on the leaves. 
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Gardener’s Carryall Is Also Pruning Platform 
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Gardeners will find tins wheeled carry- 
all except tonally handy, as it contains, in 
addition to tool- storage space, a 42- in. 
platform from which you can prune tall 
.shrubs and low trees, Shovels, rakes, ete\, 
are stowed In brackets on die sides, small 
hand tools are kept in a rl rawer, and the 
large compartment wilt house both the 
lawnmower and a box to receive grass 
clippings and leaves. There are three steps, 
spaced about 10 ln r apart, for mounting 
the platform, tile first one being attached 
to the front of the grass ho* so that it 
wiil not interfere with, removing the box. 
When in position, this step is supported 
by iron brackets, A low ramp is also pro- 
vided to help in moving the lawnmower. 



How to Cut Wire Glass 

Glass that has woven wire molded into 
it may be CUL in the regular way. The 
glass is placed on a perfectly flat surface 
and is scored With a Ctilter, after which it 
is moved so that the scored line is directly 
over the edge of the surface. In this posi- 
tion, the projecting edge of the glass is 



pressed down until it breaks off. The loose 
end is tlicn lifted upward sharply to snap 
the wires. It is best to stand to one side, 
or otherwise protect: your eyes and face 
from small particles of flying glass that 
may he broken loose. 



Simple Tool Helps in Adjusting 
Connecting-Rod Bearings 

Here h a simple tool that will he found 
handy for "rocking” a crankshaft to get 

tile proper adjust- 
ment of connect- 
ing-rod bearings, 
The tool can be 
cut from a piece of 
iron, or may be 
forged. 1 1 h a s 
three projecting 
prongs bent over 
at right angles, 
one being drilled 
and tapped for a 
threaded hand le, 
with which the tool i:s clamped to one of 
(lie cranks on the shaft. 
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Jointer Knives Ground on Lathe 

Grinding the correct hcvel on jointer 
knives is easily done by mounting an em- 
ery wheel in the lathe chuck mi (3 using a 
jig, as shown. The jig consists of two 
hardwood blocks held together with a 
sliding dovetail or a tongue-and-groove 
joint and mounted on a rod or holt that 
fits in the toolpust holder. If a metal- 
turning lathe is used, the sliding joint be- 
tween the 1 blocks is not necessary, as the 
carriage can be moved hack and forth to 
run the cutter over the wheel. In this case 
a elolEa is laid over the lathe ways and 
compound to protect them from the fine 
grindings. The sliding joint between the 
blocks is necessary on a wood turning 
lath c, however, as it is the Only rtleattS of 
moving the knife across the wheel.- — W, C. 
Lee key, Aurora, TEL 



Corrosive Fumes Exhausted without 
Damage to Fan Motor 

Corrosive fumes from paints, elec tro- 
pin ting tanks or chemical processes may 
be effectively exhausted without damage 
to the fan motor by using a blower action 
instead of suction. To do this, a square 



sheet -metal duct, large enough to carry 
away the fumes is installed over the 
tanks, or at one side, with an opening fac- 
ing the source of fumes. The duct should 
rise to the level of a window or other out- 
let, and should turn at a tight angle and 
continue through the opening to a point" 
where the fumes may be safely exhausted. 
A Eiole is cut in the duct to lake the guard 
of an electric fan at the end of the hori- 
zontal piece where (he hend is made. The 
fan is then mounted on a shelf, or on 
brackets outside of the duct, with the 
blades just inside the- opening, When 1 lie 
fan is turned on, the draft of air across 
the top of the vertical section lends to 
create a vacuum anti draw's in and ex- 
hausts the fumes from the lower opening. 
A 12-in, fan used in this manner will han- 
dle about 500 cu. l"t. of air per minute. 



Slotting Sheet Metal with a Ha-cksaw 

Slots Can he easily cut in sheet metal 
with a hacksaw by bending (he metal over 
a wooden form and clamping it in a vise. 
A eut is then made for each side of the 
sEot, after which the metal is removed 
from the vise and the ends of the slot cut 

with a chiseL 
The edges are 
smoothed 
with a i i 1 e. 
Slots of al- 
most any size 
can be made in 
this manner. — < 

J. T, Watkins, 
Astoria, N, Y, 




A Universal Bench Stop 

Attached to the end of a bench, this 
Stop will hold work having square or ir* 
regular ends. Two pieces of 2 by 4-in. 
hardwood are used, one screwed rigidly 
to the end of the bench and the other 
clamped to it with holts and wingnntSv 
Vertical notches 
b ct w e e a (lie two 
blocks hold bolts 
ortagserews which 
serve as stops, be- 
ing adjusted to 
the contour of the 
work in hand. 




Tiahte 



r O r U LA U M EL' II AN I CIS 






How to Fell a Tree Accurately 

Here \i a method used by lumber jacks 
to fell trees in the direction desired,, A 
notch, from fi to 14 in, deep, is cut in the 
aide of the tree facing the di recti on it i> 
fo fall. After the notch lias been cut, stun 
sawing from the opposite side of the tree 
a few inches above the bottom of the 
notch. Tt the free leans in any other di- 
rection except that in which it is to fall, 
wedges should be driven into the slot as 
the work progresses to help guide the tree. 
This is also a good precaution when the 
tree stands straight, as the wedges will 
keep a sudden gust of wind from blowing 
it over ill the wrong direction when it is 
nearly sawed off. 



Vise Holds Work on Top of Bench 



This vise damps work against the top 
of the bench and is attached by the vise 
screw, which makes it readily removable. 




Mounted tn Y nur Emils Top. This Vi« Wilt Be UflC- 
fu.1 far eisrppLUfe rjouim Wo^k 




Thle piwtata? H-r«dT«5t Is- Mads from a PLcre ot Tire 
Cosine 3iid a Block fined v^th RdUtn 



Mechanics* Headrest Made from Old 
Auto Casing 

A convenient headrest for mechanics 
while working under a ear, can be made 
by ]1 ailing a section of an old tire casing 
to a piece rtf wood as shown. Two end- 
pieces are provided and two pipe rollers 
fitted between the latter. The axles for 
the rollers may be pieces of tic- rod t bread- 
erf on both ends to receive nuts, tu hold 
them. — -H, C. Thomas, Royal Oak, Mich, 



Locating ExEiaust-Gas Leaks 

If you have trouble in locating an ex- 
haust k-ak in the motor of your ear, in- 
ject a lit tie kerosene in the air intake of 
the ear liuret or as the motor runs, This 
will cause considerable smoke, atld by 
watching the gasket' around the exhaust- 
rnan i fold pipe and mu filer, you can usu-’ 
ally find where the smoke issues. 



Several holes for a pin are drilled in a 
vcrtieal hardwood support, which permits 
the vise to he quickly adjusted to any 
height suitable for the work, — Emilio A. 
II i lurch i, Ventura, Calif. 



Waterproofing Tops of Closed Cars 

Worn tops on closed cars may be wa- 
terproofed with a solution made by mix- 
ing equal parts of gasoline atid melted par- 
affin. The top should be as warm as pos- 
sible before applying the solution so that 
It will penetrate the fabric before the wax 
hardens. As this solution is inflammable 
it should be kept away from a fire, ami 
should lie applied outdoors or in a wcll- 
vemilatcd building. 



Guide Aids in Sawing Brass Tubing 

Cutting a square end on brass tubing 
wit it a hacksaw is made easier by using 
tliis; guide. It is a piece of sheet metal 
bent to tit tightly around the tubing, and 
has a slot in 
t b e center, 
vv h i c h gu id us 
the saw Ida do. 

By keeping 
guides of dif- 
ferent sizes on 
hand, you can 
h a □ d 1 e a tt y 
tubing work 
that may come 
to your shop. 
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A UTOMOETLE generators that arc in 
"* gLX*d shape can lie converted into 
motors, m oto r-goncra t o r sets for charg- 
ing batteries, and into a multitude: of other 
useful shop tools, such as hand drills, 
shapers and grinders, Hof ore making any 
chan go on a generator,, it should he tested 
to make sure that it is Sn good condition. 
To do this, first Clean it thoroughly with 
gasoline, removing all grease. When dry 
enough SO that Sparks will not ignite the 
gasoline, wire the generator to a storage 
battery to see if it will run. It" it will not. 
run on a battery, it is useless and cannot 
be made to operate as an a-C. motor. 

The next thing to do is to remove the 
cut-out, which will not he needed. When 
you examine lEie generator, you will find 
that there are three brushes > 1 t (he end- 



GENERATORS 

that run 



piece, one of which is set at an 
angle to the other two. The third 
brush is usually smaller than the 
Other two. The lead running from 
this brush to the field coils should 
be disconnected and labeled 
“field.” Next, a piece of wire, 
about R in. long, ls connected to 
the third brush and a tag marked "third 
brush” is (ied to the other cud. One of 
the two main brushes has connected to it 
a wire also lead i tig to the held coils. This 
is disconnected and should have a wire at- 
tached to it marked "main brush.” The 
remaining brush, which you will find con- 
nected to the large screw on top of the 
generator, is disconnected and a piece of 
wire, labeled "main brush,” ls run to the 
brush connection, but not to the .screw, 
which may be removed. There will now 
he fire wires coming from the generator, 
two connected to the large hrushes aild 
each labeled "main brush,” two running 
to the field coil and labeled "field,” and 
one labeled "third brush.” One of the 
main brushes is grounded to the frame of 
the generator, and it will be necessary to 
tost a ad find out which one this is. Fig, 1 
shows a generator with wires attached as 
they should be and a diagram of el tester 
which you can use for finding tlic ground- 
ed brush. To make the lest, touch one of 
the feeler wires to the metal case in which 
the brushes are mounted and touch tEic 
other feeler to first one and then the oilier 
of the wires from the main brushes, The 
one that lights the lamp is. grounded. The 
tag on this lead should now he revised to 
read "grounded niaiti brush.” For con- 
venience in making connections, it is a 
good plan to mount five binding posts on 
a strip of bakclite anti attach it to the 
generator shell. The binding posts may be 
connected to the five wires from the ma- 
chine, and marked accordingly. 

To make a high-speed series motor, the 
binding posts are connected as shown in 
Fig. 2. One of the wires of the 110- volt 
lighting circuit is gro untied, mid it is im- 
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porta nt that this wire be 
connected as shown in the 
diagram. To determine 
which line is grounded, 
cmmcct oni; side pf ,1 light bulb to it wnter 
pipe and. using the utlter wire ns a feeler, 
touch it first to ^ne of the wires and then 
lit the other. The light will not bur It when 
the feeler is touched to the grounded or 
dead wire, but will burn with full bril- 
liancy when connected to the M bnt” side m 
the line. Tt is important tEiat tllC grounded 
side oi the line be connected to the brash 
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that is grounded to the frame ui the gen- 
erator, to avoirS shocks and blown fuses. 
I p: 1 shows the same motor connections 

with a reversing switch installed. When 
the generator is connected ns shown in 
Fig, 2 or 2. it will run at very high speed 
unless it is pulling a load. This method of 
connection may he used on one generator 
coupled to another, to form a motor gen- 
erator, which is useful for charging bal- 
leric.H, The two machines, may be mounted 
0 U a 1 »oa rd as si i o iv u i n F ig„ 2, A p i ece 0 f 
garden hose nml clamps are used as a 
coupling. The charging rate may 
be varied to suit by moving the 
third brush at the generator. El* the 
motor runs faster than is desired, a 
50-ohm, 2-amp. rheostat may be in- 
serted into the hot side of (lie line 
to give better control. If the ma- 
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chints i s used for a long time, it 
would be well In set it in a < 1 n ii f t OT 

to turn an electric fan Oil ii to pre- 
vent overheating. All motors made 
from generators will heat if they are run 
continuously ; however, tSiry can lie ke[?t 
sufficiently cool with a Fart. 

Fig. 4 shows another method of con- 
necting a generator to operate as a ISO' 
volt a.e, motor. When this method is used, 
it will be necessary to loosen (lie brush 
holder and move lEie brushes until tile mo- 
tor operates at tSse hest .speed, If the 
brushes can be moved through a large dis- 
tance, it may be possible tu reverse the 
motor by changing their position. If all 
of the brushes in the generator cannot he 
moved, the connections should be made 
as in Fig. 5. The wire from the third brush 



should be connected to one of the main 
brushes that gives the best operation. By 
rtlOVing the third brush and touching it 
tn first one and then the Other of the 
main brushes, nn adjustment will be found 
that will give good results with any stand- 
ard automobile generator, Old mndcl-T 
Ford generators arc plentiful and cheap, 
and have a brush rigging that can readily 
he moved to almost any position by sim- 
ply loosening the three screws oti the 
front ol the generator housing. This makes 
them particularly useful for conversion in- 
to motors. Fig. fj shows another high- 
speed motor using a toy transformer. 
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Drinking Vessels for Chickens 

Water for small chickens can be kept 
clean by providing a vessel of the type 




Sheet Mi-til: Cover over ^mscI Tv«t, 5 Fawla from ■Qt'i- 
dnu Their Dri-nlintr Water n-iTtj 1 



shown. It is a shallow pan with a tin or 
sheet-metal cover bent so (lint the fowls 



can get to tile water at each end. This 
keeps them from getting into tbe water 
with their feet. — Fred j. George, Los An- 
geles, Calif. 



Sawhorses Aid in Clamping Work 

I have found that two sawhorses may 
be used to advantage in holding cabinet- 
makers" bar clamps in a vertical position 
while gluing work, by Sawing slots in their 
tops to receive tbe bars and to prevent 
them from falling over while being adjust- 
ed. The slots are sawed at regular inter- 
vals, just deep enough tn hold the clamps, 
and will not interfere with the regular use 
ot the sawhorses, — George A. Smith, Quar- 
ry vi lie, Pa. 
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Modernized Replica of Old Screw-Top Table 




Made of ll n 1 maplv, this screw-top ta- 
ble is a modern adaptation of an old can* 
die table whose outstanding feature was a 
threaded standard on which the top and 
candle support were screwed. The thread 
may be cm uti a screw-cutting lathe, or a 
screw I*qx may he used. Lacking these fa- 
cilities, you may adapt a threaded wooden 
bench screw, with nuts to fit, to this pur- 
pose, s-etting it into the end of the vertical 
post as indicated in the detail, he leg! 5 
are laid out and cut At shown in the cross- 
hatched detail, one end of each being 
curved to fit the post. This, can he done 
on a circular saw as shown in the lower 
drawing, a free which the leg? arc 
doweled and glued in place. The 
lop is 1? in, in diameter and is cut 
shorn I wo pieces of 1-in. stock, 
glued and doweled together. It 
desired, a molding may he cut 
around tEie edge of the tap to im- 
prove its appearance. A nut, made 
from a 2 by 2 by 1 % ■ sir. piece of 
hardwood to fit the threaded part 
of the post, is next screwed in a 
recess cut in the underside of the top, the 
threaded hole alining with a hole drilled 
through the center of the fop. An oval 
7 by Jy^-iu. piece, carrying two small ash 
trays, is drilled and tapped to lit tile Upper 
end of the screw, above the table top. 
After all surfaces have been thoroughly 
sera perl and sanded, apply a coat of slain, 
folio w c d b v a coat of 



shellac, and finally two 
applications of wax. with 
m o d e r a t e p 0 1 i fill i 11 g, 

Fumed or light-oak slain 
and a coat or two of 
orange shellac will pro- 
duce a surface that re- 
sembles antique maple. 

The top and oval piece 
are adjustable to any 
height within the length 
of the threaded piece. If 
1 he threaded par Is have a 
tendency to stick, t little 
inched paraffin applied to 
the threads with a brush will serve as an 
effective lubricant. — Walter li r Burton, 
A hron, Ohio. 
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the punch is clamped in a vise 
and supported by two large pins, 
which rest on top of the jaws.— 
Ii. E r Jones, Los Angeles, Calif. 



Greasing Unit Made Portable by 
Mounting on Small Track 

Tins greasing unit was made portable 
by the addition of a light frame of lJ/j -in- 
tubing. Tlie grease containers rest on two 
IS-in, lengths of VA by 3-in. channel iron, 
to which the triangular side frames arc 
welded. The front pan of the channel 
iron rests on the a ale, while the rear end 
is supported by vertical tubes, which ex- 
tend about d in, below the frame and 
serve as legs. The side tubes extend 1 ft. 
to the rear nt" the frame proper, and are 
cut and welded 6 itl. from the end to form 
handles. Two vertical sections of tubing, 
wdded to the top of the handle?, bold the 
electrical COrd iti place when it is wrapped 
about the handles. A rack welded to the 
front of the grease container holds the 
grease tube when it is not in use. 



Making Straight Furrows in Soil 
with Angle Iron 

Straight furrows i it seettb cd s 
arc easily made with a length of 
angle iron, To make a furrow, lay 
the irmt on the ground, sharp 
edge down, and push it into the 
soil. This makes a V-shaped fur- 
row in which the soil is firmly 
packed. Holes can he made in the 
ground for setting out cabbage, 
tomato and similar plants with a 
cotie-shaped peg, It may be fitted 
with a leather strap in such a way (hat 
it can be fastened to the shoe like an Ecc 
creeper. 13 y pressing the peg into the 
ground with the foot, a hole is [Hade for 
each plant in succession.— John E. Hylcr, 
Peoria, 111. 



Intricate Work Sanded with Emery 
Cloth Held in StvOllsaw 



A simple 
tool for sand- 
ing i n t rica t e 
scrollwork 
can lie made 
by substitut- 
ing a strip of 
emery cloth 
for the b la d 0 
in a scrollsaw. 
Wire fasten- 
ers are made 
as shown in 



the detail, to 
hold rlie cloth in the saw frame. The cloth 
should he folded and glued at each end 
to form a toop for attachment of the fas- 
teners. 



Broken Tap Removed with Acid 

When a tap breaks in a hole, it can he 
loosened with muriatic acid. Fill the hole 
with the acid and let it remain for several 
hours. In that time the acid will dissolve 
the steel around the broken lap SO that it 
becomes loose and can he removed, 



Simple Bench Punch for Light Metal 



Here is a simple punch for light metal 
work that is easily made from a block of 

machine steel. V- 
31 nt cites are cut at 
the ends of the 
block and holes of 
different sizes are 
drilled through the 
top and bottom at 
each corner to 
meet the notches. 
Slots are then cut 
to take the work 
as shown. In use. 
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Wind-Driven “Turbine” Sign Turns Slowly 







Turned Fiy a wind turbine, this, 
sign will attract Hit attention of 
passing motorists and help to ill- 
crease your rales, A length of 
pipe, Set in [lie top of a post, sup- 
ports the assembly, the weight of 
which is carried by a east-hard- 
ened pivot pin seated in a coun- 
tersunk hole in an iron plug which 
is driven into thq end 01 Lite ?U1>“ 
port pipe. The pivot pin is held in 
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a pipe 



cap screwed to a second pipe, as shown in 



frame and to the upper end of the sleeve 
as shown hi the drawing. 



38 tr 



the cl ran' i the hi L ter being fitted at ihe 
lower end with a bronze bushing 1 held in 
place by a retaining pin. The flat-iron 
frame members of the turbine arc riveted 
Hi pipe flanges, which are Welded to the 
sleeve, while the frame members of the 
sign proper are riveted to the turbine 
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Expa tiding Mandrel Holds Cylindrical 
Work in Lathe 

Thin 1>ra?s, aluminum or steel cylinders 
Can be turned in 



mandrel. The ex- 
pansion part can 
be made from a 
piece of h e a V y 
tubing with a disk 
snide red in nut 
e ii cl , or fro m a 
piece of round 
stock. It is slotted 
as shown almost 



a lathe by using this 




hs entire length. 
The slotted end is 



countersunk to take the tailstock center, 
while the other end is fitted with a special- 



ly made center, the shank of which is ta- 
pered to hi in the headstnek. The expan- 
sion piece and the head stock center are 
held together by means of a setscrew. In 
Use, the work in slipped over T Ei e expansion 
piece, the tail stock center of which spreads 
the expansion piece tightly against the 
work,— G. A. Luers, Washington, D. C. 



Repairing Babbitted Bearings 

Flaws ill the end of babbitt bearings 
Cast in a wood form may lie tilled as fol- 
lows.: With a small bit, drill a cavity un- 
der tile flaw and then wash it Otll with 
gasoline. After the work lias dried, slip a 
shaft in the bearing and run babbitt into 
tbc flaw. Tf care is taken, an oil-tight re- 
pair will result. 
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Suspended Pipes Aline Rods for Welding 

On a job requiring longer rods than 
were available, shorter ones were uelded 
together end to end, To-do this, two hori- 
zontal pipes- were suspended from the ceil- 
ing with equal lengths of flat iron, short 
sections of pipe heiug welded to their 
lower ends to take the rods and hold l hem. 



Simple Method of Locking Nuts 

Nuts arc easily 
locked on holts so that 
they will not he loos- 
ened by vibration. To 
[La tins, saw about half- 
way through one side 
of the nut, screw it in 
position on the bolt, 
and Hi cm close the saw slot with a ham- 
mer. To loosen the nut, simply pry open 
the slot with a chisel. — Walter H, Harter,. 
Row-an, Iowa. 

Copperplating without Electricity 
or Poisonous Cyanides 

A durable copperplate is easily applied 
to iron, steel, and many other metals, 
without the use of electricity or poisonous 
cyanides. Dissolve copper sulphate, 1 as., 
in 1 pt, of water. In a separate container, 
dissolve Rochelle salts, 5’4 oz., and lye, 2 
oz.„ in another pint of water. These two 
solutions are mixed while hot. Clean the 
work to be plated by boiling it In a solu- 
tion of scrubbing soda, to which a small 
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amount of lye has been added. The work 
should be ban [lied with a wire to avoid 
fmger marks. After the soda [lip, rinse 
the work and. immerse it in a dilute solu- 
tion of acid, made by cautiously pouring 
Y\ lb r each uF sulphuric acid and nitric 
acid into a gallon of water contained in a 
Stoneware crock. Do not pour the water 
into the acid. The pickled work is then 
rinsed in clean water and placed in att 
aluminum pan containing the copperp Ear- 
ing solution, moving it around from time 
to time. If the plating is slow, it may be 
speeded by heating (lie solution. The same 
solution may be used with batteries, 

Turnbucfele Used as Tap Wrench 

Serviceable tap wrenches arc easily made 
from turn hue kies. Two steel blocks, to 
slide inside the 
buckle, are drilled 
part way through 
to lake the screws. 

T he en ds of the 
latter are grooved 
lo take a pin In 
each block, the pin. 
being inserted in 
a hole drilled 
through the block 
so that it just 
breaks through 
the side of f h e 
hole. 111 this way 
the blocks are held 
nn the ends of the screws, and arc moved 
back ami forth as the screws are turned. 



Rounded Point Improves Coil File 

It tlir point of a coil die in rounded, its 
usefulness for filing the points in the dis- 
tributor of a ear will lie increased. The 
rounded corn ft can be rested against the 
top of the distributor under the points so 
that longer strokes can be taken, and a 

smoother job of 
filing done on the 
points. The han- 
dle end can also 
lie ground to the 
shape of a screw- 
driver blade so it 
can lie used for 
looseningsmall 
screws. 
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By JULIAN LEGGETT 



/HEN the transport pilot of tom nr row 
approaches an airport, the ground 
dispatcher's radioed warning 1 of "heavy 
fog" witl call for nothing more than flip- 
ping a switch to sol his landing indicators 
to work. From any point on the in n ini- 
rad lo beacon which he may be following 
between two cities, lie will sweep down a 
beam to earth through wcaLher so thick 
that the ground is, absolutely invisible, 
And when the pilot sets the ship dawn, 
he will know it is cm (he runway toward 
which he has hcen living for hours. 

The day of completely "blind" landings 
is here, thanks to the aeronautics branch 
of the United Stales department of com- 
merce. Hundreds of tests have hern made, 
cem at less times have pilots intrusted their 
lives to the accuracy of two pointers on p 
dial, and scores of improvements have 
been made in transmitting and receiving 



|-r o£ Dial WhJcti K-Korrla Runway Bchcoil and 
Landing Beam, Gul-ding the Pilot to IZa ri !i 

equipment — nit to the end that tomorrow's 
( ran sport may light its way through any 
weather and land in safetv, 

A system of radio-direct ion ra I guidance 
has been successfully tested by department 
of commerce radio engineers and daring 
airmen. Experimental installations arc in 
use today and soon every transport ship 
will he littcrl willi this protection. 

It! One public test, a pilot flying through 
a - now storm located the Newark, N, j ., 
airport, picked up the runway on which 
he was supposed to land and then fol- 
lowed a curved radio beam to within five 
feet of the earth. 

The pilot, James Ivinncy, department of 
commerce flyer, did not actually land the 
plane because a cross wind was blowing 
at right angles to the path marked out by 
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llie apparatus installed at Newark, But 
the ship could have been brought down 
easily, is] Spile ul the pilot being entirely 
blind, all visibility shut out by a hood over 
his cockpit. 

In later tests, Pilot Kinney made per- 
fect landings. And in the same way will 
the transport of tomorrow sweep to its 
'"happy landing,' 1 right on schedule. 

As now constituted, the department’s 
system gives the pilot directions in three 
dimension 5 — Lateral, longitudinal and ver- 
tical. Lateral direction is given by :i run- 
way- localising beacon, longitudinal by 



Tfifi. Arils;"! Cwncmrtlftn, of Haw Pitot 
F'O.loWfl k . 1.3^1- bli iii-ai , 1=1*1 U;ii*j|rgll 

Parkracxi or to rtio Proper R|pnwD)i: 

l.ett, One Type oE Aalrnna Used in Trans- 
Enjttdng Hsu E.:in:hii|: Brain 

marker beacotld and vertical by a 
lauding beam, The pilot watches 
a dial that records the m it way- 
beacon and the lauding beam, and 
listens for marker- beacon si finals 
irt his headphones. 

Approaching the airport, the pi- 
lot keeps on the course by following the 
main-radio beacon, which registers on a 
visual receiver Otl the instrument panel. 
This receiver, by the way, is necessary in 
the new tail ding system, replacing recep- 
tion nf beacon signals in the radiophones. 
As the pilot passes over the beacon -trails 
mitting station, his receiver stops record- 
ing, due to a zone of silence peculiar lo 
such stations, and he knows that he is 
near the airport. Swinging ill a counter- 
clockwise direction, he rctuncs Iris receiv- 
er to pick up the runway -localising signals 
and switches on a second set for the land- 
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AippLAMr to l-tr? <;? 

Ri .ajwuey .'. L jr: ai.v:wt -rnr 

" -'JCPL.H L^ L iDl"JCi I'lil. 



iw£.fc I ML 
AJ.VJWaV AS_[J -TIN Thr, 

DiSujuh. M' [_ AJ--J Li ' r-^:j 



/■irtjPtANL TO MiHt &p 
RUUWAV AND kiow THE 

LA'MD*>- 5 C- w r H. 



mTh.AI.' 



1 AK-..IHS &L*» SEU? IQT*LI7H.R PIJtf-fTj 



Top, How KtctjLe Indicators Show Positron oE Placir 
ill Air in Relation. to StaTi-i an ■] Br*Ssm 



three to five utiles from th« aiepori. The 
beacon registers in:- 1 as ■ Li i L tin; main-radio 
beacon, on the visual receiver. As 1 >e fo ro; 

the needle Points vertically to the middle 
of the dial when lie F on the course. 

Upon orienting' himself along ihc run- 
way course, the pilot uses the second rn- 
d :o receiver to pick up the landing beam 
ee 1 1 id i extends upward itEjtu its tl’inismit- 
U'i Like n searcldight projected into the 
sky. However, it is ellipsoidal ill shape. 
It actuates a horizontal needle mi the 
same dial with the runway indicator. If 
the two needles cross at right angle? in 
the center of the dial, the pilot is over the 
runway and following the landing beam, 
The horizontal needle directs him along 
the underside uf the landing beam in a 
sweeping glide, flattened at the 
end for a proper landing. 

Following these invisible 
Kv guides, the airman approaches 
lit 1 -' field. About 1,000 I vet from 
tKr tin- boundary of the airport, the 
marker beacon sounds a warn- 
ing bus a in lits bead pin ones. 
Just at the edge ol the field, another mark- 
er beacon sounds a buzz of a different 
pitch, telling the pilot to Level off. There- 
upon fie throttles his engine and maneu- 
ver.-; the plane tn follow the landing beam 
accurately to the point where he is to 
make contact with the ground. 

A second later the wheels touch the run- 



In.5,1 f iijili-m ! I’liUtl |il 
Tea* Plant; Llrti- 
■;i-;.-l Landing Dial 
1 h am Lowfr t(nW 
□E Bcird 



ing bea.ni. Since the runway beacon oper- way and the fug transport is down with 
ate? on low power, the pilot will pick it up its load of passengers. 
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the threading toot as 
shown, fo that the thread’ 
cd end would enter the 
tint. Ah' the lathe Lures, 
the holt pulls the carriage 
in a manner similar to 
that of a lathe equipped 
with regular t bread-cut- 
ting facilities,— Fe ter L. 
Bud wits, Meriden, Conn, 



Improvised Wall Bracket 
Supports Fan 



Tvfa Etar-VLi^w Mirror:; nad a C-a.nv.ij CurtaLn Aid the- Driver in Kccpi'itf 
CJiiLthen tdE Jitvir uf LHcg-O Trutlt 



Keeping Children off Trucks 

To keep children from rifling on the 
rear of his- truck, nil iceman installed a 
heavy canvas curtain ihat pulls down and 
hooks on the inside of the hotly, He also 
put up a pair of mirrors at the front and 
tear of his truck and alined them so that 
he could sec what was going on behind it 
by looking into the front mirror. 



Threads Cut in Lathe Not Equipped 
with Lead Screw 

Having an internal threading joh and 
no lathe with a lead screwy T used the fol- 
lowing device successfully : A nut, having 
the same pitch thread as that needed in 
the work r was obtained, and the outside 
was turned and tapered to lit in the lathe 
spindle, A bolt with the head removed 
was bent at right angles and attached Lu 



TukNtn.ro Ftr spun ole 

L! v‘-: i v,. 

TOOL 



rop v-Lsv 



Simple Device Enubl™ CutllujS uf Threads in La:h« 
Not K;'|Ui|>|-c;l with Leajd Screw 



An electric fan is eas- 
ily hung on a wall by 
using t h i s bracket, A 
semicircular flange is 
welded or soldered to a piece of sheet 
metal, which is in turn screwed to a wood- 
en base for attachment to the wall. In 
use, the fan base is inserted in the flange 
and is held at the lop edge by a clamp 
made from a 
piece of flat 
iron. In this 
way, the ian is 
held safety on 
the wall, yet 
can ho easily 
take ei down 
and sot on a 
table or shelf 
so that it can 
he used in the 
regular way. 



Spray Cures Strawberry Disease 

Botanists of a mid-western agriculture 
college have found that a solution of wa- 
ter, 00 gal., copper sulphate, 4 lb., and hy- 
drated lime, 6 lb., sprayed Otl Strawberry 
plants, will euro loaf .-.pot. The disease is 
a spongy growth, which appears as small 
brown or purplish marks on the leaves. A 
smaller quantity of the solution may be 
made by dissolving hydrated lime, 3 os., 
in 1 gab of water, and copper ho ip hate, 2 
in another gallon iff water, after which 
the two solutions arc mixed. Both sides 
oF the leaves should he sprayed. Mowing 
the patch and burning the leaves after the 
plants have borne fruit, will aid in mini- 
mizing chances of carrying ihc disease 
over from one year to the next. 
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7W-0IL SOLD UNDER BOND 



Pennzmf saves you 
money every mile you drive 



W e Guard Penn- 

zoil through ever} 1 s*L'p fl-ftiii 
the well to yftlif r;i r. Only SuketuJ 
■dealers; of proven honesty ran sell 
itj Fcnnzftll dealers ;ire h muled 
for il,0ftD to give t nl| genuine 
1 'eftlTZull. If mu; -of rh rm ti-Liks Vftil 
with a s ubsfit vit, hr; foifyi ts M ,fNK>. 

Shoddy pils iiutl substitutes dtt 
by u nscrnpylfni e dealers are the 
cause of Oil Failure, and lead to 
more chtm ClfY/n- of alt present-day 
repairs, according to service es- 
ports. Bonded Pcnnzosl dealers 
guard you from this danger and 
expense. They are bonded to give 
you genuine Pennstoil — the 



~Jihufk^i£ru nit that ends Oil 
Failure and cues operating costs 
on your ca.r- 

Th is oil ci:ts rc^ 

pairs— stays scifr and oiKy InnRur — 
for two reasons. First — it’s refined 
from pure Pennsylvania 

crude, It's f 'oilier oil" from rhn 
Very start. iSeeuiid ~ It's d°u tile- 
refined fd-r roughness by Pcim soil’s 

uwci pdriiicTi':! TefijLi iljf pIOCl'SE- 

N Ilis result is a l^ngcr-ln sting, 
"oilier/' 7 oil that cuts 
operating costs in three ways. It 
curs repair bills- Jr saves on gaso- 
line. And ir saves cm oil — every till- 
mg lasts hundreds of miles hunger. 



SPECIAL MONEY-BACK t A I A L OFFER 

7Vif JFVn nrc-iT nJ nur nrf n n'n v_ Sttrvm a flimi ifJ 

PfuttT&il Draicf fit tht comcf xra.it sj PtMtmii t* jranr .niifw, 
lind' inJJirA rJtr drffirrtar* arc ffr/arnuiur. «■ I ' r ‘ i‘J rrfx it d jraar m l- n rjr 

npAAhrT jjMlfiR ff I'-tftnitiit tout /S* twit sit jam #rvr pwJ, 



30 * 

PEA GT, 

Flw Ts* in 
U.S.A. 




EONDfO BY 
NATIONAL SUR EIV COMPANY 

t iA-tr C&t tpfsvfi 
J&*-* fci * 1 . 00 O if kf 

4 &£t& a* .:rtiL [aititrt w.hAeJt 



.a ri.. i-r<n»rlnnii.Cnd« Ctwl*«l *«'" 



THE PENNZOTL COMPANY 
fcxteuti-.i Ojjitttr 
Oil City, L'U.,. Lljs Angeles, C-aliT, 
BritisSi-ArtttTiC^n Oil Co., Ltd. __ 

•Sdu D3 »t i itnrcini in On Lac io acid Queitte, 1 '.Lnr.eai 



rupjrjvslvl IISTJ, ThcFtC-eU C u titir.r 



irrsctc- IL‘ -iff It. 1 / (tt NtretfNicTa JvfttfJe Wl tH-fion, Pojt^rnr .Urrli trw its 
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ILLUSION: 

A boy is- bound up in a mi and [hriut Into a smiJI basket. Seizing 
a sword ihe fakir plun^ti it imo the basket,. drawing it out dripping 

wilb biood Hu jumps up 4ind down as pmrtf that the biuktU it 

trnpl$! Tilt boy then -jeeps out of the bnjket, soiling and unhurt. 

EXPLANATION t 

The; »ijAi>]u assistant holds a cord chat unties the net. For the 
tWOfd ■ and - jumping Hcrhc carts around die side of the basket. He 
guides the sword past hinuuLt and into eLl^ opposite svaiJ o( the 
basket, Then the fakir rams it all the way through. The " blood " 
may be produced by a mechanic^] derEre in the Sword Edit causing 
a red liquid to run down the blade. 

SOURCE S ''Ifiwtrtitttf Mjgk J ‘ iy Ottotvr PttfUf, te^diLned and tat tea by J. fl. 
Aliijret ctttd Fail : iif tjuTiirr, The MomilUw ConJwujt Sew Ywk. 




No tricks... just Costlier Tobaccos 



TFJien wJffttj f o (Nfuerff-aer* please jnt-wMtfit P-aptUar JFecnaitliH 
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Cupyrl EML i IQ33., B, |, EL-j;. :i:jULj TubiLTAS CuiTiLitfiS 



fooled ... it’s more fun to know 



One of the nimblest tricks of cigarette 
advertising is the illusion, that "Heat 
Treatment" confers mysterious virtues 
upon a cigarette. 

explanation ; All cigarette manufac- 
turers use heat treatment. It Is a routine pro- 
cess of manufacture'. Harsh, raw, inferior 
tobaccos require considerably more inten- 
sive treatment than choice, ripe tobaccos. 



But neither the heat treatment nor any 
other treatment can take the place of 
good (obacco. 

Camels are made from finer T MORE 
IX PENSIVE tobaccos than any 
other popular brand. 

Give your taste a chance to appreciate 
the greater pleasure and satisfaction of- 
fered by the more expensive tobaccos. 
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Boeing students 

GO BEHIND THE SCENES 

to learn about air lines 

T it research and mamilucturinp rtieth^rls of 
Lloeinf, Stearman, Sikorsky, Hamilton, 
Vvuslilj iimJ frail & \\ Jiilntv an. r tciuul it herr, 

■and enly here# to l He Flyert am.I !M eehsiiLra «f 
lomorrci w 1 Add lo tEml die School's location 
nn it key j lerniiiidl hi f United Air I. Lavs, Lil> 
aiding £ indents to keep the operation of lFii“ 

(]iiii:-Ht-lri‘{!H>u^l niiiLl-jFa^hH'jijni 1 ptailntH under 
constant obscrvai l<j n. Flying mstrm-imn is Ly 
air mail veterans. Ground school courses are 
1 Ell’ [mjst cujjjfiJctH! in America. 

At'i r Mtniivtin Mtemiff 

luur fnlur-c ia ■ vuLiatB efrirpm llic 

qurtlMy lnlnillpii «pmtlL#brvd by 
HiHtlnpc Srb&nl. Ordinary dyui^ w lmi:I 
EnPtruc-U^u uti loapv jn«c* lis-lnr"* 

i3rma imIh. Hcm3 f-ar u fnrB cb^vv of ibn 

IlfiMifAiieil |Lh | lei! n i gUJng cun Ones I 

rrtfu iiPDii' n1n P ■rtHirwsi bbiE c c ■ I »_ 4!imi- 
pmr* JttoeixLg lriifcuUitf wiili i.ny cMberi 

j\fjJ ^nmTlmmif, Jafy £, I S33 

BOEI S ^SClVuOL OF AKiOML™" " 

Henna H-fa, Airp-tfirt, ■! IxL l.i iiilL da I i foman- 

f Arm'i'-rni#ri : f earn in I! ft hi tail fit yritlzr □ J-Tylnji Q ^piwmI rnurirj 
(eft+efr PIMM 1 ™ J&4P />« lAwJYjMfim iHKifeifd^ 

JVcimn Jt;fl 

tftj Jir af-r 




COMPLETE ELECTRIC PLANT 



ELECTRIC 

LIGHTS 

ANYWHERE 



READY TO RUrl 
110 Volt Dlr*Ct CurfHIt 

| OfrfTfttw elcetricn.1 app lift, neca 
J?'iau- ffcrLsfce Cut' siw^, 
Cfunpn :ir.ri Ffcxm 
i^ni-npJfJ a Ij.'tiT A, (j. PLANTS!. 3 DC to 
10.UU0 watts. Kasy to Lost-aU. Wed!*! — 

D. W* OMAN B SONS 

921 Hoyaluton AVO,, MiuciDapoliS ^li-r.it, 



BURN WUIt NAME OH TOOLi 



m 





PROTECT roun TOOLi rnoil THEFT 



•writ* #11,1 iik/uhlcr nnr'*™ dn-im ■?» Uii 

r.lHE irrl AlME_lu.l# -H I... I-,, , r 1M? 

Mh fan -ar Dincil. 

■Mroin 

WrlEfl 



■ ■■■Cal, llfcl bR-ITi 



!lki m ntlrfl *r. ft- nr -Mh pan a 
_ lnl« t?u tilt J34A- r-naii 
tilvml'SK lllijvlnlrj clrzu-ir Ena. 

■tada-Pi Aanlv nalif. 

inW ft* m.,i' ii i. 5ii-i si. , pn'iiiid. C 'koi 





ENGINE PRICES 
Sharply REDUCED 

Only $5 Down 

Fora 2 or JM-P, WITTE 

Oilt dimple Tmyiceat j.inr. tn raaTcn^'ble pcrMUe irirAra 14 raw u> 
lilt: piiL-rJi rjwi.linl #rwlLtn— Dl KECT fl-atwi FJtCTO PT hiil j-Jurii (ut-y 

hFmc UiBlyrui nn piy ror your eruikuo nut at pronto. S *¥1 13 t« 
1/2. jill-rufl. Thri>i Lllnq CjAvcranr, Mauni'in, lijy Fhj.riLn(! Di> 
¥ji-fL Mm[ i.m -mr nU*:il Altai lu ■*•<«[ lirl-.-iJ fin: mo ri| llif in^rhrt- 

{■iw mgnii, Dm#. l*i*D-r. t"?wl rrlcruLvcIy liv FiMlt-rTnmi, 
TlC'rtiH i. rruli (Ipjnorr. &jburUD3l[ia Jot l'ui!j[jlnfr n Urjiulniff, Kd,Tr- 
li'Ki-nd lA-infl 1 bdl injHilrmiy 

SHIPPED FROM KANSAS CITY Alt PITTSBURGH 

LUF1? Wfn*t#[lav l#r irnulng N In »nd 

r IULa E^Ml|jrnrnl ifonb. — f ull nt B.rjjHr'ii, 



WITTE 

ENGINE WORKS 



1T4A wt-r, d fc#. ! 
Kanini Ci L^ r Mlh 



LIFE LINES OF THE AIR 

(C^ntirnigil fron p;iee: S37> 

Today, the modetti parachute does 
work. I is recognition n.s a Eife line of the 
air hy the deijartuicnt oi commorce avia- 
tion division is SO Slrott}^ ttlat a^ much at- 
tettlion is paid to a parachute as to the 
airplane itself. 

Parachute risers today arc Eicon Hcd hy 
the department and are charged with the 
responsibility of refusing to repack any 
chute which is not air-wort hv. 

rr 

What is needed now is an alisolutely 
fool-proof parachute that cannot fail to 
float the passenger tr* safety. While the 
an ode I'll parachute is a great deal more de- 
pendable tli an it was a decade ago, the 
elements ui fear and judgment in the av- 
erage person's make-up have not greatly 
changed, 

“In Spite of the safety of the modern 
parachute a3 a life line of the ait as dem- 
onstrated thou sands oi times hy forced 
and exhibit ton jumps,” says Mr, Crane, 
ll thc fact that one has to place one's life 
SO unqualifiedly in tEic hands of a manu- 
factured product may arouse hesitancy in 
SOnle aerial travelers — and hesitation in a 
disabled airplane is many times fatal. 

“The lulu re of the parachute as an aeri- 
al life-saver will be assured to everyone 
when the means of releasing the chute is 
coin rolled entirely by the pilot who, when 
he senses danger, can automatically drop 
h 53 passengers by their individual chutes.” 

At flic present time, Mr. Crane does not 
believe that the parachute large enough 
to lower an airplane is commercially prac- 
tical although it can he done. A two thou- 
sand dollar parachute to tower a three 
thousand dollar airplane isn't good busi- 
ness for the airplane operator, he explains. 

In the meantime science as going for- 
ward :n its work of perfecting life lines- of 
the air (o an even greater extent. It has 
mad? the aerial world overhead a s-afer 
place For man, from an altitude ol3flQ feet 
to a height as great as it is possible for 
man to fly. Within that range it has 
greatly contributed to aerial progress. 

Now it is faced with the task of provid- 
ing saFe life lines of the air that will func- 
tion efficiently from an exceedingly low 
altitude— -the crucial height from fifty to 
300 feet, with in which range statistics show 
that many of the present airplane fatali- 
ties occur. It is the final step in a task 
started but :l few short years ago. 
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YouYe a shrewd 

Car-Buyer. 

ill/t • ■ i dfi k.tinw bou' id idjqgmrni yait r 

Read this bit of bookkeeping from a Kansas driver: 

“Herewith a complete cost analysis Selling price {trade-ifi . . . $ JODjOO 
on my c« t which 1 have ju.tr traded in 
fur a. ]?32 model; 

“Time of operation, Nov. 7, l?2a to 
Mat. H, 1932 , , , 3 jfrs, 4 tnos, 1 wk. 

Total miles run, IQJ.OCiO, 

Purchase price , r r , r T . $1,115,00 
Total operating Sl upkeep r ^,512 .7*5 Scare was used throughout its ILfcT' 

Do you, too, want to motor at rock-bottom cost? Use Quaker Stare, 
Avoid common oil. Every gallon averages about 3 quails of motor lu- 
bricant anti 1 quart of "light-end" oik Tills light:- end oil bums up in 
high-speed motors after a hundred miles Or so. 

Quaker State takes out this light -end material. ..at the refinery. You 
get 4 quarts motor lubricant per gallon, neh After a hundred milts or 
so, you still have 4 quarts. 

look for the Quaker State sign . . . you will find it displayed every- 
where you go , Most places n uw suppl Y Quaket State from rh c pun: n rer l 
grwn-and-whitcdnim . , . double-sealed at the refinery , 



Net cost ........... 3,327-70 

Cost per mi, C{r. 103„UOU _ . . . 3.2 : c* 

“Tills car, when turned in, hsd the 
Un'jjicia] fingS,. pistons, and < iMinc( linp 
:i ids had never been taken up. Quaker 



QUAKER STATE 

MOTOR OILS 
and Superfine Greases 

Price now 3 tic per quart ex- 
cept in several high-freight 
areas of Rocky Mountain 
States. 



if Sefwnal fir f ™ f -f G, jf, Whal 'i j <mr txptritvrt? 
W*ift Qnr^i-r-r $ t t j u Off fffji /ting Ct, , Qri City, Pa. 




'When trrJHji/j tn a&VfVlitGri prcrruc mc*#Tf»i i rj n;ii(fftt‘ J/CPitinHlej 



JlSA 
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NEW 

BULLETIN 

TELLS HOW TO GLUE 



JIG-SAW 
1 PUZZLES 

G luing jig-saw Pu^it designs 

becomes a simple matter with 
the new CASCO Glue developed es- 
pecially for this purpose . , , and 
for fine Veneering * , , and identified 
as CASCO No, 2 White. 

Mixed cold and used cold; — snaootfi- 
spneading-^low water-content mini- 
mises wrinkling, blistering and warp- 
ing, Great strength, quick set, and j 
high water-resistance insure tight edges 
and permanent bond. And CASCO 
No. 2 White will not affect the colors 
of the print. 

Send for yours Today! 

With yOUr trial pa-:l:n£E df 
CA£CQ Ua r 2 WMM 1>ulFidrot 
to alu* Istfy* Jis-Saw 1 

Puzzle*) we wild lend vliu, feet, 

Ihii helpful bulletin. 

Telia. !«1! about gluing Jij-Sa'.T 
Puizlti . . . c«sii hIhr valuable 
CASCO Glue inlDr:iiii1.i*fi- 

The Coupon Is lor your convenience 

I THE CASEIN MFC. CO, OF AMERICA, INC, 

( 105 E. «nd St., N** Toil!, N. 7. TM-fl-33 I 

j tltn Liinnl ftmj: l (k- in ll^TTiEi" l*i#l 

! pnekagt of CASCO No. ? White — aba 

juy copy oF H Gluitn JifSnW Fiu^Isb," 

j 

I ] 

I City | 

! 1 , . .. ^ . .... . .. , , , , ■ 
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CASCO 

GLUE 



TRICK SHOTS WITH THE ARM 
OF THE LAW 

fCunHinifj irair. nage SS51 

a third cuts grooves in (he stock to im- 
prove (lie grip, and another hies a larger 
notch in the rear sight. Nearly all of the 
expert shots have definite prejudices as to 
the best ammunition. 

Here are some tips on pistol shooting 
by Detective Lieut, Thomas M. Carr, 
member of the American Olympic pistol 
team : Stand with your rig lit side toward 
the target. Raise and fully extend the 
right arm. Hold the gun steady but not 
tense, gripping high on the stock so that 
the barrel is an elongation of the arm. 
Take a full breath, half exhale, and hold 
the rest. Aim and hold the gun as steadily 
as possible on the bull's-eye. Squeeze the 
trigger so slowly that you can't tell when 
the hammer will fall, Never squeeze the 
trigger suddenly just because the sights 
seem to he alined on the target. 

These suggestions, Carr says,, u-ill make 
a good shooter out of the average person 
wlin practices diligently. The practice 
doesn't need to he expensive,, for “dry 
snapping 1 ’ with an empty guu is nearly as 
good as actual shooting. The most im- 
portant thing is that the trigger must he 
squeezed slowly and steadily* A good score 
is not possible otherwise. 



STUNTS WITH YOUR CAMERA 

fCftnliJnifit from naif a H7D1 

white pavement or on a sandy beach on 
a sunny day so that light is refleeted up 
into their faces. 

Silhouettes are excellent camera fun r 
Usually preferred arc profiles of subjects 
to be silhouetted. Be sure,, then, that the 
bead is in just the right position to out- 
line the features fully. 

These shadow pictures can be made by 
daylight, by electric light, or by flashlight. 
The basis, of silhouette-making by photog- 
raphy is mercty to get an abundance of 
light on the side of the subject away from 
the camera SO that the si tie toward the 
camera will be devoid of detail. For this 
reason Sight in the room where the cam- 
era is placed should be much subdued. 

Indoor siliiouetlcs are easily made by 
using ordinary incandescent electric light, 
CCoiHLii-iLcJ to pane 12-bA) 
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NOW 3 TIMES SAFER 



FROM BLOW-OUTS AT HIGH SPEEDS 




See !iow this new way of making tires prevents blow-outs 
by overcoming the cause of blow-outs before they start 



T raveling 40* so* 60 and 70 

. , r ecu it after rnllc _ . . [tic Eicnt 
inside the tire Carcass becomes 
lerritic. Rubber and fabric begin 
to separate. A 1 1 Ld sd Lr $UfU . . , and 
grows . . , bigger -and bigger, until 
UaNG LA blow-outE 

How it prevents blow-outs 

To protect you from blow-outs* 
every new Goodrich Safety Silver' 
town Tire has [he Himfirpn^ Life- 
Saver Golden PJy. This new inven- 
tion r^iiU heat. Rubber and fabric 
don’t separate* Thu* blister;* Jon't 
fordid. The ctiftie of blow-outs is 
eliminated before ihcy start. 

A( gruel Ling speeds on the 
world's fastest track* the new 
Goodrich Safety Silvcrtown, with 



the Life-Saver Golden Ply, lasted 
d limes as fong as f>r?t quality tires 
that did not have (I us feature. 
These SILVEKTDWNS never blew. 

Scientific testa with leading 
makes of tires prove that the Good- 
rich Safety Silverrown has the most 
skid-resisting (read on the toad, its 
squeegee drying actio n gives your 
Car etir<± tdas.l-gri p. 

Remember— ttib wonderful pro- 
tection is free! Goodrich Safety 
SiLvcrtowna cose noi a single penny 
more than other standard tires. 

Look up your nearest Goodrich 
dealer’s name under "Tires" m 
your classified tele phone directory. 
Put renf protection between your- 
self and the road . . , for your 
family's sake and your own] 



t 

* 



Goodrich 

OcngwicbL, Illia, The IS. F, Civ. virus, Rubber Cu. 




Silver town 

WITH UFE-SAVKR GOEDEV EUf 
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Don’t Monkey 

with an 

Oihtoned edge 

''Tim foreman in the rubber fiitfcu}- foretime to 
touch the edge of his knife, hut I begged otf. 
These shotr, stout koives we lase On ■warming 
tolls to trim off (he overhanging rubber as it 
comes a long arc aihloned so sharp ihar you can't 
fool with. them. 

“Wdttn rubber tough and dings, so the 
blades are lubricated with water. An incjtpeii- 
cctced person will have the knife jerked out of 
his hand if he doesn't keep (he edge straight 
and firm against the stream of rubber, 

"Any expert workmen will tell you to finish 
an edge of a tool on an oilstone. Note the great- 
er quantity and quaUry of uotk done, and how 
much less tired and Strained you are. 1 " 

Tb* Big 'Truth and the 'Knacks FREE 

Ef rau Wior *11 (lie knacks oF :h* eiE.ens , on to 
aliiEpea ciflccc.ic tools occctdinj to xhe-irititpe toil pur- 
f>USC| s-ign u'-ujun briawfui the XL>rron.-Pil:,s tacit. VP'Lj c 
a rru.ni dotun't It now \ i ofirt Juki 1 EO idiik iut WJi y guess 
phoat chu-hoek? Wcue fct it. 

NORTON4S AhUjw an 
^ Exp™ PIKE ^Products 

tl« — 

DEHR- MANNING COftP,, U.S. SgfaBttMtmmttmt 
Dipt. H. Txuy, N. Y. 

PI ii:Tsesertil me tlie Nun on Pike bnak^'How to Sh«rp- 
ffl,” I'm iJtftt-p ffMJasli So ask for it, j-iibcc i:"» FREE, 

Strict , 

AiiJni 

My rftuftr j'i ... . . 



* DX DOUBLET ANTENNA 

(Continued. JTunii p;me 4-1 7 1 

should be of good material, a suitable 
Lynchi te type being shown in the photo 
above Fig 1 . 1. The transposition insulator 
blocks car be made from Vui-itu bakelite. 

in Fig, 2, or they may lie the Lvnchitc 
ceramic type, shown in the photo at lower 
left on page 947, A cage-a tit e tina spread- 
er, of the same material, is shown at the 
right, which will be described in a coming 
article. The feeder connections at each 
side of the center antenna insulator should 
be well soldered. The receiver end of the 
feeder line should be inductively coupled 
to the receiver for best results. This means 
that the antenna and ground connections 
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coit til the receiver are removed and the 
feeder leads connected dircetly to the pri- 
mary coil instead. Or, iF the primary-coil 
leads are difficult to get at, the regular 
ground and antenna leads to the receiver 
are removed and the ready-made all-wave 
antenna coupler, shown at the left of Fig. 
b. can be inserted inside the receiver- 
ailtenni coupling ouil, where it is held by 
means of fiber spring strips. The leads 
from the new coupling coil arc connected 
to the feeders, which are automatically 
balanced- Details for tina entire doublet- 
antenna system are shown its Fig. 7- Re- 
sistors Ri and Rlj arc about 400-ohms 
each, and L is the antenna coil. 

If the doublet atttenua is to be used just 
for the broadcast hand, and without any 
sijcctal means for tuning, it will be neces- 
sary to employ the layout given in Fig, 1. 
Each half of the doublet is 75 ft. long, hut 
this length is not critical and may be any- 
thing from 20 to 1 50 ft. Coils Li and Ls 
are wound on a good substantial form of 
wood or bah elite, 3 in. in diameter. Each 
cod is wound with d turns of No. 20 enam- 
eled wire and the finished coils arc then 
(Cmi tinned tu IHiiJC 1-10 A 5 
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AUTO 



BUS 



TRAVEL BY 
MOTORCYCLE 



★ 

RtFOTdjQftatii!<>l?ercitin% four 
te-ioS' UF7T £rt( Ik) JWr Ml'fr 

dr? frrifueniij Tefxxtcd In 

Hattcj-DoviJim lidm , , , 
Tbil indudft oil itran u/ 
uCsf-cffr. Afrlr^O rt.'ffJ’j 
<iVTft t irr .nrj^iwr n'life jjJe- 

L-trrj. hjtjJ 1 iijjjtJxifrin'uM 1 eutnis. 



S WING into the saddle of a Harley-Davidson far a 
wonderful vacation or week-end trip. It will be doub- 
ly enjoyable because eveiy happy mile will show a big 
saving over any ocher form of speedy travel. 

Ride away — -with the breeze in your face and a song in 
your heart— while the quiet Haxlc y-Da vkbotl whirls the 
miles away so contentedly— aud economically! 

Let your nearby Harley-David&on Dealer show you the 
thrifty, speedy 1033 Models, Ask about his Pay-As‘Yoi> 
Ride and Savings Purchase plans chat make buying easy. 



('dRldz 



<* Harley- Davidson 

HARLEY-DAVIDSON MOTOR COMPANY, Dq*. P, MiCwtiiktt. Tk j 

I iiIlucsLciI 1=1 1*1 ill jnu<frCL.Y!Jcd. Aiii cifcdiMirtK PoiUfi-.: Spirit? f» iLJuiCEiECil li".ui i'uit » 
|i | Njsif , | 

y S AdJr aJ .... I 

My iff La U i&-c£i yean. I J .ms- j,n run, LI J;i yixia aJid Irp, id yvAft. . 

Qsttfe four iRe fir-oup. ■ 



MAIL COUPON 



IVJir.U wrilJiff f i? n-rt rcj-Jiflirrs juIca-SIT 3i;,-nir i-iii IT irfluuitCi 
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at the century of progress 




CHICAGO 

JUNE 1 ia 

NOVEMBER 1 



B OVSiifyiou wi/it 1.6 pVC S IidBiUt 
insdr rf S-.CMlOjOIMJ ptrfec-t nur- 
bkt, be lure to visit the Master 
Marble House ms the Hrietr*ra(ee| 

I::l: im] lit (be Century -r.1 PraRTeii. 

which will open May 3. E:ii'h Mas- 
ter MarWs ia fl. beaisry — emcii <wu± 
k* n perigee t-xonipk of Master 
craftsmanship and there dnr five 
inUlian uf rhe-m! Mailer Martha 
are scraaiht shcolere — they ilc-mi- 
nate the rin&. If 9ft nut to 
win, kn.ii-.klr down with Masters! 



Of reqTjej jfrir mej m ( jiff M CWmgo. Sf 
ynu ttiim 1 id- jn 1 .WjiMrs ar *«-«#, jts re j»*t 
/ jv^nre jrerranJ-ert ycpi-aHi^r u> i^nw yaa 

tJtv A>in J^crnr new rtf.-ii ! :r .liij'jTmrj 

— *r r h nrs -eVziitV mnne m jflflr -re»n. 

master marble CO, 

CIsAibutg, W.Va. 
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Ply i Adap ten 

Aiwrled Jewvlin' Slider 

Adapt rrj mMii.il. t~M 

p«if kn JffnMTp dk*ni»«A‘iV nr4» 

Nh FbhIupiI h«*sk»vd i^*rl Err"rrd Tn-lkr 
f-^TKi. liy l.uad -adjr ea ela 4L tocim laichnru-. 

!'■ i w ‘iSJb V- puLIrr f’-r ihb irvadl* t-r 5>v*.br jLL ihuI 
Erik— llr* kii| . 9” hLfiii, r-i.s [dl> 

Jl.'jj, 0 D.9I.TJ; si . larJa “I. 3- .L. JsL.%; 
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U'lrJ Id 
.VwlJ-l 



«fjCT. P4JU4 fn; TOC Hta¥Elr, M- Y. 



FREE 



Oft U H ftlji gje mI ancM. A worwi#*- 

fi.il Fhmicer'r illfirar id Lr bfiw hi tin hi , 
b-Iid inn tanitla rlUnete^nni? * i-epi-k 
tkiiit. Tiifi lArln: lpl« i t eAr.spriM.nl nJr rn rh.ii rl.it mule 
the nerlani'.r. ■yiiiL>l-’|n'4 "orM !nfhnis Mats been rrppHrf 
e-:i -S el-.iiC iV il M-riMf l>- llliiifi. IJ-liTIi QJI tlhil|X thitii rlrlizl. 

SEND NOWt 

Di-iU'.Ip, fiMr Sir-ala i^tl ni 
c-aiu*U. DMliinln ^L'k-nnk 
REV 9*DD ihiUUL WHITE l*r 
IHTTHD&UCTGftY -nFFCH-. 

BENIAMIN AIR RIFLE CO. 

«¥• pr. Sretilwir Sc. Lm 
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COMPLETE 
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MOVIE 


p 


OUTFIT 


Posli'fliil 



■Tint this complete- out-fit Lute and hIi.i-it 
hum a movie*, Only JTJft PratpMd. 
Jiuuiihir it'l l.™} vnluii. -Gives pleoaurn to ilia 
wholefsinily — slincila v> ojyerute-. 

CAMERA — t-ii "i - - 1 1 .- , tpTLltin.ii t pic- 
tures. bursa 16 mm. him, SO ft. roll. 

PROJECTOR — fthnnfl jisrturiw, bl? r 
Heur and Jiie-lske. L'rea Jiimni. film. 

Operfitt* ftoirn mis' IMii winhet. 

DON'T MISS TJtlS BARGAIN 
T^e /sfie A-sm a cenplele lih "/ 

.1 il ! ■ “ i r 1 .1 Jvicr ,T nrj rri:n>i‘ i'll- , TlVljr A r 0 IF 

for hip, FUSE GnbiJefiue of Nmit 

Shtflfe**. 

reniM Ou NT rum. c-d. 
n#of. &-fll p«*tnn. Pirn- 




PUSH-PULL AMPLIFIER FOR 
YOUR OLD RECEIVER 

f Continued :njm nage 949} 

mount mg the front sockets, which tikay lie 
nf (lie wafer type. These socket terminals, 
extending below tilt* base, are Vi LthiLii easy 
reach of tlic second pair of coupling re- 
sistors and their AH-mki, blocking con- 
denser, The binding posts at front are all 
i imitated from the metal base except that 
frsr ncgative-K, which is grounded direct- 
ly on the base. 

Babel tie or hard- rubber mount tug strips 
for the input and output pin jacks arc de- 



I MFD. Ev -hlv : . . 



k’ut 

l TO+S 
E DLL 



DUhFD.’ 




I j ,-v^] ^ 



T--SMO. fii^L^C. 1 l.SV.r-C. f B+31H>¥. 

E^SC - insui M.Tte c-.-iDih-L; rrers p ‘ 



tailed in Fig. .T, which shows an end view 
of the base. If standard tube sockets are 
used under the base, instead of the wafer 
type, it will be necessary to use four spac- 
ers cut from round wood dowel stock, as 
shown in Fig, 4. These will space flic sock- 
ets below the base so that tife terminals 
will clear. The 750 and! 3,000- ohm biasing 
resistors may be placed under the base, as 
s-hou i n in Fig. 2 , or they can be mounted 
upright on the top of the base, near the 
front, as shown in the photos. The 10- 
ohm center- tapped resistors are connected 
directly across the tube filaments if center- 
lapped filament windings are not available. 
Both sets of tubes may be connected to 
the same 2.5- 1 ok filament winding, but if 
two filament windings arc available, it fs 
better to use one for each pair of tubes, aS 
shown in tlie wiring diagram. 

All parts values arc given in this simpli- 
fied vriring diagram. The push-pull input 
transformer may be a Thordarson, type 
T-43d4 h and the output transformer a 
T-2903 for a dynamic Speaker, or a T-2S3CI 
if a magnetic speaker is used. 

If you arc familiar with the circuit of 
your receiver, it is an easy matter to locate 

{QonlmueiL to paae USA) 

Copyrighted material 
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[ifh'tlE LllictlOird ■ fojiV|£rJv 

pri Cfd ;i( & I 1 5 - ! Jiitt 2 T pounds <,if mrca I — buE 
dclivejiEic a kick like j, uiuLe! SF. A -HO ASS rt 
^nuriinnt-j 1 lnfxnjH-lii.uii, Bc-iue jfkilLy v nhini'tfXL'd 
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irkat mnnif? Ikt jr^ur -J-ralrr, S'.' n J fahr a enjpy 
of iht IP5J illiisrrjctd Hindy 
Qin of niotcwt, siiri icid s-pe-. 
ci Iicilei i>r: i, free. ( Pried snh- 
j tL c m cblfl^r noti-LL.) 

JOHNSOM MOTOR CO. 
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CASCO 

WATERPROOF 



GLUE 



It will H'Ul-k ivoeiJlta for you JIS if lias luf 
fkoELHindi o t dllur Ponukir IWwIiatiii^t 
rcade-t'-s. Tiling rkat ivouM noi stay 
before . .. l nuw you cfln put daeni toj^Lhur 
p&rmanrmly, m fipLtHi uf moi^LiTC, bent, 
rough uiage or pljin nog;]«i. 

New Easy Method 

of Building and 

Repairing Things 

I Tam* rTartjrnrr toil anu.it ut Jiitrliihie-s tv«ry- 
]fbff at*- JI»c.n»#TiTin kflit CASCO WuEtEjiruijf 
Glut, iLi w»n<lf t- ME&tli i.’iji udiitlivt, tiukin i| ji.n- 
"iEiIb 1(1 jflilt- El l l=i Ke 1 - 111 .^ 51 . (|«iirL]y nnd ptTmimf Mf ty 
. l - - JuiE J .1 ■] dore Ln. bii; ltwdttutliiriK mid fnr- 
tidiini Eicltirico 

And Eltty n» nmnird and incriEUttl fifcnJ eIi.ie 
CAS t.U . ■ , ■! irl ti.IL, bDb-iMldirii-iJTi piimjf r „ 

dliktl IO t|uirfcj]r in told f(jr»n ine 4 L±TtIil-p r 

ki*y-i|iir#*fJi|ig p]ut t nukt± dJI j-.'L'i |iLrni.uif n 1 L 
hti1E-pEi^j^jfcltif^iTi^iB<cint^j ijaji£, 

Unlike rihfibkey ^Curii nm-l f^i.iKi f , l^likhi h/.rdon 
inicrl^ ikronfli Evap..iEjidi>n, CASCO- SETS CHEiM- 
IC.ALLT J.TKF; CONCPJi'fH. ,Axti(lE» jlufd -Kirk 
CASCO a<aj-- Elutd. 

CONVINCE YOURSELF 

Take jvnar ■fr?? sjmplt and 
provt CASCO'S qi.Blity, Tilt- 

fat* j.impJi- yuii nc«fa-B wifi 

■r-nnEnrn enough CAS-CO to- dfn 
* t»»f j-ob -an iL prave CASCO'S 

JupYtiuTLly, J n J,irpi-r qU.iiiEilfaa 

CASCO mny li* nbCaintd fECion 

1 i L r EJjrifwiirn-, P^inl r |j>L)ilJ 

i:i? Supply Dc=.lrr. |,J lb caEi 
1 1. 1 -r ' 1 lb. tan nlim 5 Lb. 

Bh.it 1(1 lb, nailEUK-JWiMlf Juy-t. 

CASCO Is E taijEMnies/ lpu and of 

CASCO maikci 1 Vj qttcrrti of Litpiid Cfhtcl 

THE CASEIN MFG. CO. OF AMERICA, INC. 

209 East 42nd $1. New York, N. r. 
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GO INTO 
BUSINESS 

FOR YOURSELF 





YOUR 
FACTO RY 

Attractive, 

Sales Compel I tuft 

COUNTER DISPLAY 
MERCHANDISE 

Auta S-poc lilt leu, Yi rxlii'i m'K, 
Toilet Arti-clcn, Perfums*. 
Hci.nwhi4d N*cOs«d(k«i 4'ww 
Ptoduct*. etc, . , . . . 

UNDER YOUR OWN 
PRIVATE LABEL 

A# little oj- 35.00 puyi fmr ipnn (if & rvrtaiu Ciust^avILiiiR 
article umlflf yeur dwh brand i jwnfiis, 

ORDER BIG 1933 CATALOGUE 

OuT Wa 1 G &3 ■fflUlr^nd K you l™ ciwt price* on Inm- 
dffds of liiith quality iuep*»C]ooi in daily demand trlizcli 
we will imiiLufaeturij for you. &«id W)e wis Jof YOUR 
i-ujiy of tins bag I’JoYnm Gwil.ia.ic and ill *o te in-HuiLo 
our special acrica of monthly DrurHc-ft] Merdi&«liauiE 

And wlii i>c Plzmoi PuitaipS *fid patllng ir-.riuiirrd, 

THE DEVORE MFC. CO. 

Dept. PM COLUMBUS, OHIO 





"™&.WU£* SHORT WAVE RECEIVER 

12. MO Mile rvcnrlira iwrd 4*ta4iMvHi Term i 
fr ri I A "IP Mil m err. Lirt« I rnmrn br**Jni»+. , 
p-iL-a -r.iEa. j- 1 4 ■ ■ ■- g. laalnin, “-r _ dlr*ci! L'cm- 
jlnr K IT iat diillnx: plLb ilpir iwruboai m 

FilJJ ihin HiiurfaLhta 2-lubi ro«i»rr j ■ 

Orp £UI«r AC tfwkl. 

Vfifctd IL Itaiuw C. D, 15 . ^i^f^cGifSikTAc.M! 

Harriton Fladie Cs, ut l lh ,VJ 1 



S4TS 



Print Your Own 

IJlindg r i^lk»HT. car ml Dill, t«gB. JiibclP 1 , £ld VCrtiil=te. rUr. 
Favii mnnpjr . Print CMItifr, ni( P^fftll»| w».i- rain 
■Mt. t * fi dp rnu'ir lwB*a frinlmr 'fcp Lnmni. Jvni-ir pr#»s 

fcSJ 1 * 'csssir nail 

l\lew Motor- Driven 
Woodworking Tools. 

New lira line elf “Delta" Qual- 
ity Tih .Ih irieludeo Lmprufvcd mo- 
tor-driven Jeir Irfr, Rnn-4 fj«.wn. 

Circular Su«i, L. a then. Drill 
KxrHfi, >1 ii.il'ii n l t Cutler'. Scroll 
Stwii, ar.it Bmior, Kiitiltinj‘, Mnr- 
lirina. ^andLaa Attachment!.— 
ti r. 1 L .compLetc line at accessaries 
—all at nervf linf price leUeb, 

Swart TODAY ftir pp>pp 
FREE U]MBtTM*4 IT If EE 
dS-pHK* C>tsl»ii . 

•lid lull ictaila of Cl ISIOg 
IQ. Day Trial Q-Tnir 
nnd Easy Payment Tlana. Yffla 
loot he a b Li rated In ti'V yrsy, 

Della Matin lecturing Co. 

3TT5 North HgWOO strael, Pgpt, AMI, i_Hllw«*M*. Wn. 

See Delta Tools in the Electrical Group 
it the Century of Progress — Chicago 




POWER FROM THE INVISIBLE 
, --. WORLD 

{Coni imrfd pom 3J5) 

feet ion and in electrical machine which 
will restart a heart which has stopped 
beating lias recently been invented. When 
the heart heats normally, its rate is set by 
a small muscle in the oricle, called the 
"pace- maker.” A needle, introduced into 
the oriele, delivers a scries o i electrical im- 
pulses which imitate the normal rhythm 
of the heart. The invention has been Suc- 
cessfully used on animals. 

Life rays have even been used to make 
the dead speak! The British Museum has 
phonograph master flicks on which, in the 
old days £>i horn recording, were regis- 
tered the voices of famous men, scien- 
tists, statesmen and poets now dead. Some 
time ago f a number of people gathered to 
h ear Lord Tennyson speak from a disk 
made many years ago-. Only a jumble of 
sound resulted and it was found the disk 
would have to be played on a phonograph 
in use at the time it was made, but no such 
instrument as in existence. Engineers final- 
ly solved tlie problem. Putting the disk on 
a modern phonograph they played the old 
cylinder and converted the harsh and un- 
intelligible sound* into minute electric 
waves, which were then passed through 
tone filters and transferred to a new mas- 
ter disk. 



MYSTERY OF ANIMAL SPEECH 

(Continued Erom nace g-15) 

^ young 1 . Migratory birds seem to have a 
separate ‘follow me 1 call to preserve order 
in the Rocks when they ate on the wing. 

“Most animals understand the languages 
Cli fhe Of her species, A warning cry Ut- 
tered by a robin, for example, is under- 
stood and acted upon by all the other birds 
that heat it. The larger animals also pay 
attention. Blue lays arc one of the few 
birds that are able to imitate the calk of 
other species. One of the favorite tricks 
of the blpc jay ls to imitate a hawk when 
it wishes to scare other birds away from 
the vicinity " 

Hunters have learned to call many ani- 
mals into gun range, but they don't al- 
ways attract the animals they desire. Imi- 
tating the bleat of a lost fawn, for instance, 
IS just as likely to attract a hear as a buck 
or doc. 
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South Bend Lathes 

96 Sizes 
and Types 

S' to 3b* Swing 

OffllDtenll/t Driven 
Molar Drives 
S^goo and 




l& r jdt > yieifA Ch&ngtC&tr j j£(t 

Send fur Genera.! CaladuK Nk * 3 li 
drnr.rilx.nc! and pTicing'-lti ei r*« »nd typ** 
of Smith Deed Dbek -Geared, Screw L -j L- 
ring: Ana.rh.ir.vr.ln krad Took. 

L-sChI by U. 5. Clv l.. by jnniiijhiLt jjuik 
mHfihine., e-.M o inr^-Lr, homo 
ftbfrjid ulid I uL-rta-irK, 

South Bend Lathe Works 

fc 1 7E. Madison St. r &ou c h ftr-rul, Ir.d . 



lathe Builctcn far 27 yri. — Over 55,0 QO U«ri 



f nw Hll.jht.v Used 

bid VtK raebaij 
Di#p]a/ South fi-n I 
[.lihts la Wripl 
Bins, fit lor ruin 
prime, Counttr- 
E liifL *nd Mc-liir 
Drive. Cuirantml 
Wri‘vinr LIai, 



STOP GASOLINE 

A 

WEEK 



Agents Earn $4 IHIA 

Up to 1UU 



Er>n «F 4 wnir nt«fi ttli nrniciBirs 

lot kin.] cap.. 

I"f ■ l,h n* 

tvi lti»<T In wFMy ind 






, tip. Prevent. InniDN- 
■ nllnr linlti. Pi|l 
mt- 

■l-niaf. 

Automatic Gas-Lek 

Tim *'3rftp-wliecllii|: ,r InnC-pTfml tip 
find lu-EJt lis I in*. WtlAHli (2m * 1 B 
It'fllS. r ^ r l-t. I '-1 InTCiiluia ■ u! JtS 
tlriij. ni'aillifll.lv Jll.hlLul. FJytaJI 
4 a_ - :. £ecpj. El.Uu for rinnplc and 
r . .■ * r. i .1 .1 irn.ney-ri'.r.k'.iitf iiniTKcMUon 
h; IHItT.I*. M MKV IfJKit if UJOl Mtb.ru. itutl'r 
AUTO HATH! aAH.QKMF6G0,E1 E.VialunM.PMbB>CMttM,H . 

MS Pa MODELS! 

<*st thii rthidr -mi iJ e-a tT uur fe-jkla nc 4 M* r' 
riv fl .| Cl-i.l, VAlav lil.-r K +rn t c;.n. .. Mil J. 
irliiV-ininil. 5 r.il l.V -Sir hJhI r.d wu I- 

int miccoj. la^ i^ijdjtTfc^iii xajr., iiifiea * 

Catch Fish! 

Erin. Mint. MsilAU wnit 
r.nr iihw ligdlnc f.i Us ill :M 
BTEELWi nirnAr. TTrtr* Iw our FREE T Rfl P Dfrrii rrnrl EkisgsJn 
CHl:U '.r. SI BVKOroiirtBr-.niiH Fim'i 11:, 1 L TIE ! I n l-|l r.-y ih-p "Hir mil*:. 
WALTO | B BUPPL.V co,, aaoa jum . *ta jive., St. louis. hh , 

FLEXIBLE STEEL RULES ^r 1 

IV LltlflJ Cuo (1 .HA TJVkE. l£lUdLlU. 2$r,) J(‘ A 1 1 r ij. . . I FL- 
Ue fan lUimlTOlud) S" t-M i . (Simple dEv. (iimplea nj t 
Ftvliv 5 L.QQ F-fticjiQliL ]lonimer irdllty Beta $ 2 . 2 $ Tiux. 
f-Sill' 1 1 1 1 ’ fl& rilHEA. 

K H. THEUIEtl CO, Qapt.F-B, is, IhUgn He* fen Ciiy 

JIG SAW PUZZLE MAKERS 

IJsc bmlnjrt blaifss od-er Again 

-LJ wrtli Our aflachrnc.nl — - 1 5 c pDitpaid. 
SpLTBTS RADIO 5HQP« 1D3 Wn. Tlh Su MinmipUh^jUlnn. 

p urn art- Racine Universal Meter 

Pot Pilku. CfF nf Flue. . Op-iMn hi it. t« :».□,]!□ Til^ 
f 1 !’ 1 I*n. ,Fi. m IIm ki' r rl^2l_ Vf^ I'lh-tIlJ. d-p 

KlckjJ -fiiss.’i . J!lI... . u hj. nrp. PrJy, ..... 2. . Q _i 

ELECTRIC MOTOR APfLIA*lCE COR P. 
Jlit *»uth UnlOll St. CHICAGO, ILL, 





m 



Big S ft. Telescope 5"„SS,r.Si 

f*nit-p. Spectal Ey.i Pl«fi «<T txifclni at tbe S'JIL lnc-]uded FRRE. 
-■PHr _‘ Uft:, l ft- ^ I l rT ruae«CK. aunraiiiwrt. Bl? value. I'ne^pnLda 
C lAcCLiriL fcrnnur & Cnmp^n g«. T- 43 , Tretit an. J a 




KICH POWERED t 1 M ^u.rin 

*4 * - ^ r r - ^ LOWC RAMIE. TELln^ir^, 

mw portnuL I n Atw IS* rnr C-Jie n»ncvE fi fa:, , ^2 In, jTrinwntrtd 
w we L 2 iIi=iuh i-.luwr^. ]41 tlmry Liiyer in ifw, l-otreKu] njlrrc^v-iir., 
™- Irr,a *f- AlUX^tnctaiM FPMuIIjOT pcwtpald.C-D. D.'h&Ii: «oc(t a. 
ii^aWN, Lsept. M-S 32 U \\\ S fcl Kew Yart 
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Newest Type 
Outboard Motor 



Extraordinary ^duet 
type pcuMttfid. light lingl* cylinder 
nurtpr Ejja meatless Rotary Vrdve 
(iwvw offered on rnotors ot 

Fitiir th if price)* UtuleiwAtcr Si- 
Iciicer.CiirtHacccarSileticeri FLnah* 
Rlirt Prim*a- t OnE Levtf Cdnhtil, 
Hofiepcmcr nmj many othep 

CHtlfftilunu. J ’ 



jeilhJv I [hut deiv-lapi 5-.1 N.O- A- f*n 
power l: J./’SO K. r. Mr— ^tdy 



COMPARE II! Send Today for 
Free Comparison Charts 





TRAILER HITCH 



CANT LET GO! 



MOST PRACTICAL HUGH 

On nr eff eji% ] JdilliuflBnf miles— ao 
hmkIs cntLfsii^K luerh. 4 utzm cn ID Irena, 
and |^irD ($ !■ u i I >1 jwir ( iwn tniilcr. Writ* 



Triif for free Eiinnide and ECw. eauloni awl *»']( 
iinclmie Cpnriparji*pri Cbiirh ilui eraiblf j/'Oil'Ni c* 

rbe ecn^paraclvE vduti of J| Fnatri. Gei .he [T r,!r I 
for your hnnfinp HcilUn! 
AiMrvHi. Qurtnerd Mcv- 
ifiEji Ceifpomfrfn, >^ 01 . 
Es".- ? 6 ili Shi MUwruliet, 



EARN *60 

A Month at Home 1 



HAMMER FLOW TOOL CO., cdd Third St. Wiuidu. wn. 




FOR YOUR OLD AIR RIFLE 



Ka maitei what rn.nt.e-, model, age, nr randltlan, we'll jji ve 
ycu a tie. Stneraus al lawar.ee br it when traded fer aa» of 
out new \m models Far fuR tnforinmion aboul this icnu. 
ticr.ii.1, S nt n Anricvemary, rr.eney-savLng plan, write us at 
nddresa shown bc-lasv, Cfvine make, model, and nppjoaliniite 
ILL e (if yaai aid uii rifle. Do It NOW before t he effer tspiTe i. 

DAISY MANUFACTURING COMPANY 

'SID Unhid St., PlymoiiclL, MIohLean 
Larfesi jt: tiiufitc ( d Teej of aSr n'/h :, fit tha wmU 
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When the lawn mower 

HUMS 

Lawn mow! ns is iwlee as easy when this 
fine nil fiet$ to all the heieinjus through the 
handy liin/; spnui. No wane or drip. Keep 
a can in the house for electrical appliances, 
sewing nncEiineS) typewriters, hin/;es and 
locks. Carry one in [he car tool kit, too. 
Cleans, prc.itcH.is, oils, prevents rust. 





2fll 4 INCH PaorELLBR TYPE FANS 

Cc-lli. .;r s'.ispensioti. Bi.-n.ii tit utlj- finished. DcriL- 
m order (Hie. Will irplOrie lercral e-Tdifinr;,' 
trlUrg far®, KJkj-lTlcfc jduinLnmil pnMteUrr. 

yi-ifitfi bant. S 3 .SS- 

’ilLchael flidrlt O-, Fart Worth, Thh 



MOTOR DRIVEN JIGSAW 




Cuts 900 strokes per minute ONLY 



COMPLCTC 



Tfar (wnmtmii Of 

iho ™»rt A- ^ulL 
aiat=d J'alH# wiih 
mihL»r iUI0h>-il 
prbl rnrn .-aw III ni Ira 
— fj>T ■*"' ral y 13. QA- 

Hffcii'la 15M 41 hi E h. jftN' lnn E . Mada 
nl i-.unip l l efcfrahHIri IWl. *!*-« ^ 

rlirnht. YL’urk tihlr ii rc«Jft4i 

M i;«|iir r- 7 r?r*iFP, nn AC -rurmal ool^ 1 , 
LD& LO 3 10 vri'.ih, rill -or u ayrA*i. Dinn-c 
i.-itn drLTi c i v ■ n lunimUlii Sin- 

I^-I-j. to lirraji ur dip. EFimUr* >•■■•! 
i.ji .4“ chirk. ChIh 'JHMJ irtrukn 
III in ■J ||.'. null*? cniiipli-M uu.li 

curd, rnnlv ICi ptu£ Id llflhi fetokre. 
14**! Jot l&AtinB Jijjpjiw iiukiIcb, HftCIltl IM* 
luyy. Iff-lwurk, ole. JPiE*K4 Eimr&nfcrud lur uuo year. 
Nfror Swl'c-rsi well u :in:j_Liiic 1 1 n r ■. ?. 1 1 1 ■ 



l-#p-d Mlf ll.DO mlih L-'dne. Tut hL~ii-r- ue"-?i ArH-TH-iy, 
UaLurucLifa jiaJBaiin-4 *r Xri|*Y nNiik-J. Uriel oe» I 

CRAFTSMAN SUPPLY CO. 




VEST POCKET ADDING MACHINE 



l HLhirjM. ]V 44 n. tl-l* WHUt U 4 B 
1 st . .MU.mi -J'.HIii rti^nirr kinpta mt-J i 



STUNTS WITH YOUR CAMERA 

(Continued :rnm pairs LISA) 

or better Mill photoflaali or pliotofiood 
lamps. Three or four regular household 
sExty-ivatt lamps placed back of a sheet, 
which has been stretched tightly across 
the opening between two rooms, will .suf- 
ficiently illuminate the field 50 that .1 short 
exposure — say five or ten seconds, with 
the camera's Largest <r stop’ r opening — will 
bring results. With two pbotoflood lamps 
the exposure could be as short as half a 
second, Tt is well to use some sort oi re- 
llectOr, finch as a sheet of cardboard or a 
piece oi tin, back of the lamp so that no 
light is lost. Place the subject close to the 
sheet, cm the camera side, 

.Satisfactory silhouettes can be made in- 
doors by daylight, using a window or a 
glass-paneled door as the background 
against which the figure will be silhou- 
etted. All light in the room should be cut 
off, or much subdued, except that which 
comes through the door or window in 
front of which the subject is pused. 

Idle way to adveninre farthest without 
leaving home with the kodak is through 
table-top photography. Desire a bear- 
hunting scene in the Rockies to show to 
friends? A table-top, a small toy bear, 
some sand, a small stone, two or three 
small weeds, and a photograph of Itocky 
Mountain scenery clipped from a maga- 
zine will pay the fare to a realistic view 
of a fierce encounter in a desolate moun- 
tain setting, 

Simply set up the scenery photograph 
tn the background, build the foreground 
terrain out of the sand, stone and weeds, 
put the bear ill position, and take the pic- 
ture with a pr tli (fusion portrait attach- 
ment” that can be bought for less than a 
dollar to fit over the camera’s lens. 

Practically ill of the tricks outlined by 
this article — and thousands mere — can be 
done cither indoors or out-of-doors. The 
new types of fast, color-sensitive film. Used 
in conjunction with new types of photo- 
graphic light bulbs, have made photogra- 
phy indoors virtually as simple as the tra- 
ditional outdoor picture-taking— whether 
the camera is behaving conventionally or 
misbehaving after the manner □£ a ma- 
gician’s pack of cards, 

CT mi tat ion suede and plush material now 
arc being produced, 
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OP TOBACCO? 



and -ee Grinder 



FREE 



soon 



Baulrti the rrivliiE ivr tclwcrD an 
Ik-iuifciniLl h ..' I'. Mike j tiUEW'lt Ur* 
nrui w.jri -1 Ti'ituc i ■ £i t^lraons-, 
Mot iiriulMItutL'.iiiitont.iii: fumiljiE. 
V, Hit: Stir Jrraj b-rinklri trlllnc n-f h*. 
lurtouscfiert uJ [ulim’ixi*!*] <lr|n?uil- 
pMft, easy wn y trsrcticvctbe . 
rt 7 ivi.-Kt "wii-V wiEb tiuvfii 

New*N PhJU'tnUcJil Co, 

Dcpl. 9 W $t. Limit, Mo. 

DEAFNESS IS MISERY 

•SSjr.y | • c > 1 1 - S wii!a ilrTcrtiTC Krariri; 
xr.il Held Xriiiei rnjnY enn rercas ,.-iri p 
pn cn Thsai re -rui Cft&rch b+CAUH Thljr 
uie LwiiariJ iavi<i Me Lar Drums winch 
Efcitr: bit Tin r unii £tCcop|: 

in i He F.ar cn iirrly wt of PI eJhi Cn 

No wim, bjHtriH « tLtid piece- 

THev .lie irieitpffldLWs. WfLli Eur 
biK-ilcl Lini ih'uiu staL*cmc=.t 
i lie liivtJic^T, tunutZI dnL 

AD. LEONARD, Ins, Su in: E 39 , ?B Hih JW*,Nflt YwY 



QUICKLY SPRAY PAINT YOUR HOME 

turd rent the t prayer 1 c ntirhbnre Ter tnatiih ta pay Min nipsayiis 
and pr»rr 11 , SPRING TIME WORK Tor you with this, 
Yeti fan make- H [ti PROFITS piintJnp ]i>>u!uv — 
tmlJbcri Li“-n Jiirnliurt -sLiiti- i tt .irh surntjia— pnrehas 

£ll'.1a mlillillL.il' ||( |i:il ill :liii| I Hr Nil ST I.-.Iik; llljii nnt'*1 «mc| 

till hlMiiti nr nil..- Jijrirl.ure. (.tm puttf a-A nrliV puff Jvr iMt 

:5 «t' a mV, tjokh work: or la roe thrit 

Hull l|J ftrUAYKH* B.T 11 Curie* ht-n ttmo lililT. One 



vr-jr if niir.i ’ini v Ask Tiff d tit* IN. 



HL[ C^tiOlj'i £ £uli ui B-irgjKii — 

Home- wor'ilTFiiiklrur book — coJur IILuiSt*- 
tliffiA III by bulKlllllih : J i':rn]l fihtbCId-- 
1 * Is prints — V H rJj. "is wcuri imliui, gbtiftGfl, 
trjtr. Pi'jtncrflL. burJ.CiMleku.ri.. pluLii mnrri. 
(Sit-. I rll:- In. -i In lLiiIi.Ii WiXhL-I IlJ. 1 iirul — 
Fun.* Inn wwmIb — I n saur pu*r 4 f«. Artlrls" 
ymi con nuke — owkj. tubJuu, I1110V uliclrtx. 
H- 1 t irU i 1 1 1 B n.r ]L ImiLlv . i : i y Ll>r, i>PFitE 3 : 

“Jill fcl .WJ or more ortlcr. 

ilfiAk I Hmhn 11 Miu hkH-b-iLl iLlrini 



*WI5 I . I in. Il"p vi li lAuHiir I S'™k'- 1 fhK-ll 



NOW.,.V0*i tin prim vpur (atprije nEjalivfs 
cnt.* SCARFS. HANDKERCHIEFS TIES, Ft, 

Thli mail LEllOiTYlTi llqunl MeiHJIlrrh Is -VOT ir 
irm. irr Mur iirLiir:- Ecnulnc- blbrk aim white photos 
■ ■min thrill ihsit. runihir nr wu-kti! uur. , r Niru- 
}H?rlUIIW iu#aivl Mi' rpirk riiiiiii nijli: ml. 
rjlBtd In iiii 11 • .r i*lw(rir llubt. Ftarl prlntliik In 
run? uwn ClUTCi. . . . J*TIor £L |>. r bun He, -rhi.-iiii :■ 
Fiir-Jli ] 1 r 1 : 1 1 - fliillJ i-ii l rlniif ['nr s^%m pi i- i: I 

iiiurJ.. 

INTERNATIONAL JtJJil.MiXIU l-AliK.. 

114 MuuihI Sum JuJLut, 111 






15 in. 

Flying 

MONOCOUPE 

A trfiuiinij Ji,ri:JHi. perit-t 
ilytr ni|u ru't'lum; b'l'Joi 
rarnbtreil nnik^ rarretL 
liBl--iiirt,. jitll4-i- rttnnl mctrir plate. Ttui 1D1UJ.KK rscmtoliu nil pula, 

smitf rtn I , . plant am) |:CH| ru-.-r:. , 11 - 1 1 :il|,] gm nubti HY SHU . ttbiiil Iks 

!iif MUil J.Z III.-- Hr.li'.-I In -:.r ALr[jLlllC hlltJ btlljl M'Ml-K 

Idial A«*oplini » •Suply Co. F r*c., Wf-ri 

want u ji^“- buei cM 

I in i, PFi 1 i .11 or y nur n“ii, 
with all tbe trn-le p-mi rt-n 
ittrinf (.is? TJihIi hwcnic 

II foot rdirc-rtiiinUt, iff'it 
in * fnw *ivlh curb hla tn«ipir in arrvan? fm,— ‘lint mnliraj 
rsnr rhiins-pody — c:i|iy Ictctih fur hmriD t#n|[iJrip,iia fiiTi‘lnrcri.tii 1 a] 
litvikij, ins Kt'iHi" t' 1 Iwj’p bu ujiiini’jf, T-SilubliatiL'd lKil jliu-Jr^^p 

Stephen srm 1 .si hora trry, 1 n^ck u ... , IJos-rcui, Moss. 



DO YOU 



CllileaD^ Wheel £ Mig. C«., 'IP* ft, J) bnninnn $•»„ Chlra^o, III. 



Qprmir-'. |'r "inf 
J ..'J iTT |'J lh .L r f 



ID Direict '>r 

Mil Irum gaur 
a uppllir* 



Aids. I h t lt«r* |i J I r 

*r 
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vrrhln 
1:. -ve 



tueythE wIl<h fucrit u .ili 

1 a o.erTi-f’. Tl-frwJrsi. idfuki 
The hand, Ihw button tuiulixiL 
i.nl ktIjiU ot rut. 
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9 « SOUTH BEND 4 

“TOOLMAKERS / 3 

A Back CJcnretl Screw CutUnfc Bench Lathe 

3 1.-.M 9 Ji’’ iwiiia, tr npinilSri.art-tivcf tiiilatoc k For Tn-p^r 

tumin g'p pplngln Ilia 3 V-Wft,yi find ll*L w«y un 

Led, all i r uji Aiid flt«L CfPH4fenic:l:iciri. nu due Liiit rVU-L&J. Cm* 
Klfw thrfAdH-i La 4 IJ peri iil la. fvl u d t i j'i 2 ' "ird^i in ^iiunfrr-* 

*]i.Bft uud. Biulor drive mi>dclip- _l“'^iK5f tot ran af JcJiccd. Writtisr 
CiT’Cij^h r 9-1 j, mjiiL lire, p^iLLpoid , OHl TCQUeS-t. 



south mno 

810 E. Madison St. 



LATHE WORKS 

South Betid, End. 



100% PROFIT 



eri'^NEW BOAT 



m2 

PAY/ 

kink# IDO ^ J'p'iF. 1 ; cin rwch Itl 1L«. U-sfl'l tlT-TAK 
uLIf LUpml 4 s hi hHTtr in if ‘J lf ■ fm cam- 
r-jt-ca-rtc tic, III.Tli P. U>. Ji.. Lhlc 



SEMATIONi 



f- 3 D ■ 



«iJO lb. 



IL ■,*" 'bike* *ac 
'. ibs □ itpippI 



vChth 

nLdi-e:nkAi 4 «! HehnrxrLhjI 
Plci! Lift iriih 2 Fl-ieees- 
■ iil-j. navopThtA 2 icrtan -ae wlIk 
thicif sri-xir! N-«.t;nic Diiw like :n_ 

Uw ta Aisembie! 

K. I ■ V iJc ! CiL't if-. TTiH -with iha ■ Kci'vrdd 
inn, rta uul*d Lnsbrccili-aj, clnr 
BurpriiEi. FiKicoLlnr ™**rk_ 
Excfuilhi*. n*w fcoentrurlben 

mhl^CKl ■ ru IIITid , IlLaSuIVJ SUE- 

ffbf I.TiIrr now i*t JLir-JL ][u 
FuP 1 it i -i’i aVl.n 1 ' trCLX di'-Ulli url 

i jr rial i. J , — H MdJlHf J'U-A. 1 

MEAD CIUDERS 

13 a. M.irkcL IL f III. 



Fbt Leaky Faucets This New Way 

win Up *irl|» nr. VLicr-Yraillue 
:- i "I L* rf ■ fsrGosLh unrh* 

fi Iw.'i'jr* * i -+ 1 -airs nn. Ddy 
■VranLa vltepiI. 

2 22 H. WaAi*m Ass. 
■IUICAGCc ILL. 



WE ARE 
WORKING 
FULL TIKE 
NO DEPRES- 
SION WITH 

US IJ ™ 

DO the samt $offing 

WETLM ACHES— THE MODERN MACH 

What, is FvtBTUvlACH^ Ft's □ inudn muducf metal that ■n.'ill not 
hur i :ii'. no burnt cnd9 iff «>hf. iMC m«* ' lw lit 1HII> 
Linii -iir mKM.-: i .ilclvclj' watiir. m and child pr.-i.r Scuma im- 
pii^lifcic bur it's trviL. Send 51 15 MBTI-WACUBS w ith dis- 

play easel, '■t i l i Firm i,:r 1 Lt cm li und nukn SDSL Brrfic . Sample 10c. 

JjiOLrj AROUND THE WOULD IN tW DAYS 

Ons rtiiift mid IW nix.*--^ irt t (liiy,. nuking 53-57 I'r-idif. 
I-Xilunvc Lcrri;^) , " r*?miurjKU buslnesi- 

METALWaTtiH COHP., 113 Wn4.tr 5l.. WAR5-A W. ILLINOIS. 



f- 
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POPULAR MECflASICS ADVERTISING SECTION 



ONLY 



iUff Anfr hi 

Camuta*Kjw*jt 
,i JfaHrL. 



FOR 



RCA VICTOR 
AUTO RADIO 

Magnificent tunc . * . 30 j 
minute easy installation... 
single unit . , . Lowest price 
known for a Qualify radio 

E VERY ONE 1i;l5, burn waiting 1 fill tflii AUtO- 
mobile radio. Now RCA Victor produces 
x( I It quality, , ,jind ci.jnc^ .,autl perform- 

ance. And prist! Tilt first high-quality :in jrtc- 
xwit automobile radio at this l«w price. Y*u 
can add this to your car for only S-14.95, 

Roily injrtiillrcl f Yes I Only two electrical 
connectLooa. No soldering neccKary, Only 
One holt tn drill r And a simple metal bracket 
to sltach Lc the steering pewst or dusliliuatJ. 

Sec. , 4 hear. . r rompc 2 .fi this gteat automobile 

radio. It's At all 
RCA Viet lit dealers 
and Tunny auto 
: yp- Ccfliory ttaops. 

itti M fif-.- 5 A fHs 

imiithltp VfWr in 

f- rr -3 p M d‘ 1 1 . i ' ?/ il*: It 41 } I 



"HIS 

MASTER'S 
VOtCliV 
■ — On the Huad 



W 



'iL 



Victor 

Company, Inc, 

A Rfidfa CarpcraiitTt 
of America Subsidiary 

GAMDENj N. J. 



TTh-m writing jiJcttsc nicfUimt papuJdr afecAoHlce 



PUSH-PULL AMPLIFIER FOR 
YOUR OLD RECEIVER 

{COMlini.ied IrM-ni page J-j A1 

the detector-plate lead. If the set is a su- 
perEictcrodync, the second detect nr is, that 
which feeds into the first audio stage. The 
present detects r-p late lead is removed, and 
a new one is brought to die input ter- 
minal of the amplifier unit. The detector 
B -positive lead is then located and divert- 
ed to the Other post on the input strip. 
The positive high -voltage lead goes to the 
B-positive post on the amplifier. The. R- 
negative lead is taken to the grounded 
post on the base. In most cases this will 
simply be a. lead extended from the receiv- 
ing-set chassis h t,s a common ground. The 
audio stages in the receiver are, of course, 
no longer used. Il the power unit does 
not sti]) ply the necessary high i r ott.igc, a 
separate power pack or a li -eliminator 
could be used. If separate filament trans- 
formers are required fur the amplifier, 
these may be mounted at any convenient 
point inside tEic console and the primaries 
cut into the receiver 110-volt a.C, Supply 
line, so as to be controlled by the line 
switch on the receiver. A simpler method 
would be to connect fbe lilamcnt-trans- 
fo truer primary leads in parallel with the 
supply line, leave the set switch turned on 
arid plug the Supply lino ill rind out at the 




Microphone Unit Makes Any Set 
a Public-Address System 

This compact radio mo dub tor makes a 
low-cost public-address system when Con- 
nected to the antenna and ground posts 
01 your radio receiver, It is not necessary 



to use plug-in adapters, remove tubes or 
alter the set in any manner. Shielded 
leads are provided to connect the modu- 
lator unit to the receiver posts L'Uld it need 





Auirbfc-tl Liter. Micraphcne mi<1 M adulator Tn?.t Oper- 
ates ehieugh All Reaver 
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Be Your Own Fixer 

AND SAVE THE REPAIR MONEY 






MOTO RUE YOUR LAWN MOWER 



"[Toll'll fimaot h-On No. 1 you can roake the fnl- 
* > lowing repairs quickly, easily and tueii: — rttoii 
leaks in stnain, v. :i | cr. oil or store pipes, mend 
cracks, Ln'nks or ]euks In furnaces anti boiler?, ra- 
diators, tanks, sink.-*, pota, paila. make loose handles 
tight on umbrellas, knives, hnm- 
131 , taru&hea, drawers, etc,, 

lighten loose screw 3 , hooks, 
locks, dnor knobs, ole, 

Qri (fie cuJo. ■ — Muke cracked 
water jackets good as new, stop 
kales in radiators, hose connec- 
tions, no.-; tanks and pus, oil and 
eahaitst lines, make ll lurnc-pronf 
joint between exhaust pi [ m; and 
tonneau heater, tighten loose 
head! i phi fsiHl s, 1e€'i 'ji jnvn*c cups , 
huh cap, and hllt£ from loosen- 
ing and falling off, etc- 
Isu vkill Mti'.ided »nd (lie SranottrfJn 
(i*i.l on :.:iy ruic ji.'rt- :■ ■- i ■ I ■. i ■ , £i,c,ta 
pqjb than a hn- ccjitn. 

Get tbc in'.oklrL i'i ■ iin 1 is h iid ^ii;>x>tb- 
Oii Na. L i=i l-lh. or i-lb, tijifi 

fr-.ai: any bard eLutr. 



SMOOTH-ON 



Writ* f e>t 

FREE BOOK. 



Smooth-On Mf)(, Co, 

Erp*- AT, iJO C-nrnrviuri i paw An. 

lj|y, M.J. 



SHOCKPROOF SCREWDRIVER AA 

ADJUSTABLE SOCKET WRFKCH ?J.-UU 

Sp^iJ limited efftr Sn Inlr.nlu.xr rt Jiew Xrt>L &rri”R-~ 
““.'VT. — I »-n r F. t&gb f.-^r riMiiicicu: n $±. LU e-rJ-e-, 

L fcN 1 . \ ¥ 3 - 41 } In U t & JL Ttsiu uv 4 S* Kiw I',. ^/evdiiVit 
hiH uiif fccuuic.c l&JJ- vnlr rrvuAiiiifi — |s=^uh., j-ran- 

Licnlly imL-r---Rki.l.lp. -fo* n|loy pRy| |j la-njc* &f k\;fht i|iir.liry, 
JL^riilp-r fckhc. A !*0 Llir Jirw €> p XmL .liiniRinhli.- L c r. 
n'^nrh. — ■> *■* -ill. kil in, i£»r-€l. FLIh ■.nycliis^ — 1 8 fcjjijhr-c.. 
biirP>.-iJ r*P L**l Icrnl. Cupurzlj- l*.. M If ri>ii|i-|i.'r t+Ji'jj iiui'Mt, 

lirtcniuu niuilr, linv-ly l>I',-|£'il*r fl.SO yhIup. 

nrl i«ir. ]>i£i,ivy.ln- 
tri ■i-Liic ii II. A , 1 , 



— s jm-iriir". 

1 . Add™ Etaptt. W. 



Krr &ui iLJu s.l« liV ir. - . r rpi 



PAKK MCTALWA 1 B r;v r. 



OSCBAAp I'Hiic. it y 



Do To up PRINTING 

■""■’"i MutliNKcyi rtmilra. I r,-::. ■lick, a. iv*ri M-,z. **<■. 
r-ijiicy. h-d tm «mi. at nVitr uny ralra flisit, 
Si'i IMHIlU 3uIh,i:I E'rl.lUlir Lite EncrDVlItfr. Ap.l. 
ad J'Jti- ]1wse+ 11 ] n 



r-Af iIb. ti*ti 

\-<s 

Will iln 
FK4IF, ». 

Irt-f-eitllilB'.T HIKE LSC V C 



Emrovlnsf. .• - v 
n. Pernier | Llw, Write Tor 

6.. C-at .w^iFjc-n.eanji. 



C.nsvert yniLi Linscnt inr.®et lh,Ht ftH EElOLT'HiO 
Laws! siowlsit “'Jr™ teh? rauii it-irJO tax£:‘ 



■"-'■‘la Gfiif J-i 'll. i ■ r I, ■ I i • q maid, 



.... — . I ■ 1 H. . 

3 : i «... • inTfiiiJ/ ilia- ■ i uj.rri Mi'-ij" Ii* ri'cuLar A. 



■ uj r l-.-rrlr ful'.f. 






Work Metal or Wootf 

ATLAS LATHE 

Ir-is' tMtwwn Omars 



??"y iDrJuite Ffcrivn 

ex«j,: m,.,iQr. a rtal iDElbn, Mi^i 

cur E.M.k in n modal, ljOj-u «c 
R[MCt».| h tjll-sjltotl IKillci- r,>r 3-7 2:1 
S»itm Beta }ml w:.rk i 

BpeoOa; m-Ikhih. 

tuliiM; ini,, m ■ l Uretnc UgJii 



2o=«h^ flrlnl : n ntlRraetlr. 
K'luranCt^l : enjy ti-riii,. Wrli 
Jo i TuU I oil i. 'inn i Vi n, 

ATLASPBeS COMPANY 
1 B 41 M, Pitthrr St 
KiUtnlico IHrchijai 




Plugs up holes so they can't be seen.,, Holds 
nails and screw? better than plaster* tile or 
natural wood t , , Handles easy, I ike putty * * k Try it 

By all odds the quickest, easiest, most inexpensive 
way to expertly mend breaks in furniture, hide 
nicks, seal cracks and plug up holes irt plaster, 
tile or wood bo they'll never he seen — is to use 
Plastic Wood, Results will surprise you, 

This amazing compound handles just like putty and 
quietly hardens in on wood— waterproof* weather- 
proof wood that takes and holds nails and screws 
even better than, natural wood, Y-nu can carve it, 
paint it, turn it in a lathe. Plpatsc WwdE 13 fW e^sy 
to use as ordinary glue— anyone can obtain i>er- 
feet res-ults with if r Keep a can or tube of it handy, 
Available In 9 colors. Sold by all paint, hardware 
and department stores. 



TO PLUG UP HOLES, 5 C 41 . CRACKS 

PLASTIC WOOD 

HOLDS HAILS AND SCREWS FIRMLY 




KI EFLOCK 
LIVE TRAP 



CATCH 

ALIVE! 



Mink. Morten,. MuiLt-feU,, RfaLLau, WoodcEiUclca,. StjuiinrrU, 
Wr-nivnU, Hl-iijap CfltB. etc. I n*tTU frion B X .ndi i nfoE m3 tiu Jl vvlC II 
c-idh t-nJcj-- Sii.llO tMicJh, |iHcii.Lpii.ici in LiiiilccL Stil-rn. 

KLEFFMAN LOCK SNARE CO, Dept. P. I ULlHOg. MLLan. 



GUNS 



S*rd f£t III ttattlta llir Mill- T:Hir. inJ 

152 it.ige CaLaI*d •.Ittcrrll.’Miir Anwtr.viA 

Tir-iHH-i-iiL — -‘s i ■ s • 'iih, AiiuiiithtUiin. 

TnrKi'td. Air Gunn. Gun Arecdaurtw, 
]j.rL- Rj[iilrlsis. Open- SQfWI Itcma. 
J toO llliismttiyii¥. Prl«p- 

A. ie ATUK! . ER. MI-P FJlJi Ah..<>| El:„l Si.) N^VurL H N.Y. 
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“DQG BOOK FREE 




WHY WAIT TILL I GET 
SICK? SEND NOW E 



Alsnoft «LJ pu^Lta have 
WO RM £ arn I many dig Fir-am 
them tb^Dugh. nesLeetd JHeLhiag 
FtWf^t* tfenllt *f pnppiei 
or more emily makes tJic-m 4 
pray to 'ftt* diris’hper then 
ivcvns. C^svei'i famous Guide 
BiJeM: telhjrou liriA - to er-i-i-nr-i :e 
the symptom and bow to treat for worms and 
■otliej e^iflFiiort fcilrivrra??- Joger 
for a copy TODAY. Glover's KenieclJes 
jJJf spLJ, by olli i.t ud inr. dr us store 1. 

■Glover'* VtStdraFY IVstfatt Breviee 
issues special Ku Lie Lina hacals and, 
other nr-i-rna h, Complete List ot buLle- 
tios maLlftlfrce on irgutftt. 

H. CLAY CLOVER CO.* I lie 
Pep l T, 119 Fifth hue., Hen York. N. 



GLOVERS 

}lfl PCRIAL 

ANIMAL MEDICINES 





MOST E A 5 1 LY - B U ILT 
MODELS ON MARKET! 

flll.lJtl/d i-C MOUrC tab CiakH Lk+W p+W 
1 leb'i. IIErlA 1.1- uhly ul^U-h rp Jiaiall 
■ 1 11 I — !■ 1 iiFJ lull Ir 1 Irl , l.j 1 |'l) lliri, jf&ilN 

!■!- ..r en-.d. ot uo n «■ I-L-I+ e-,* 

Inrl 4 r rwl;...a.|e ( ... js-ll-- air dr i T .-*_ 

blfrch. nink wkw JuLbvrt iaMi «k. r 



rrre Jlnw« 
£illi'r Brla 



■»ili clrar ba{dnr ni M 

fctau. Nd Icdk rv»drd _ 

nkk Tirtr£. oi!t B 4 V. 



■I'll pdi tla. LUdir 1 iri or bau L«.*J 

n/ 1 1 L 7 L.A N O M &UEL WORKS 
Du^ils S Chill ic 4 ll-u. OtiF# 

-H- V. 1 1 ii . 1 /* Mi .JUw) 
PWY giS.- 1 .ll hAllrnta 




AIR PUMPS 

ITOTAKV GlS Pump*, Air Moter? 

TAKE OP THEIR DMfH WEAR 

HCUSELE 5 S owl rwiinper fttetrr. tns mu- 
rnuc-cn cLInts. oil biintKH. Untie iiUr:a, 
nhllf.IlH lUAl-tllEHH III.: I cHlii'ii 

ErFI Cl ENT iuloiuMlriu jHpWdil nmalihirs. 

MANY SIZES— VACUUM -PRESSURE 

Lelman Bros, TOW 




WAGON-NAN.. 

We Furnish Hie Capita! 

A ere.it. its no ruth be, aneoiwfijl. f 0 -ytfti'-nl 4 (nmnouv 
near nukn* lli|n xurprlHlDC oJTer lu honed men. JnVtab 
hn ciii'ltair Let tu start you la this pmnanent buVimiB 
thlt iDtl OWD :i 111! «.-ii:iln:l lor ynijpi.'ir llnnnm- the 
uuihmind Mrtnnnan neater anti hnniflethr ;i>m- 
pteti n(tnioiiri line me rid tin* and nt rfliltlen 
of II ita. Wa hn^noo jviit Vm| eileml twill In >oUF-a<rn 
frli-niti 0-in! rijKldiiT-.i.-rH Trheo jvii pl«i "■■<■. Only a pertain 
n-iin Iift n| Ibme "nn.lnvfficineni' ' jimik»liii>ic- ore open. 
Koch, one onrri n cnml llvlar n idi a fTumon m pci Mime 
money in. liw tiouL u-w* gie.iiavt. j ri?ni| j.- mon. 

whn write pnimpllr lire assurrd of Unit ciiDildnratlnri. 
write imity n Ti 1 1 nsk for ■-nn-LnvfsTinMic" Oder. Address 
'rhL'!lo|l:e>-rrrli-:olly|Sn-i-li-i> nicCDjinE.n A Cnreija^nj, 
Dealt D 4 IK, Wlnvna, Minn. 






DX DOUBLET ANTENNA 

CCcoilitiueil front (iRge 1MA> 
Impregnated with bard paraffin to make 
tli 17 m iveatherproof. 

For a tuned all-wave doublet, the coils 
are omitted., as shown itt Fig, 1A, The 
fundamental wavelength of a HJO-ft. a.n- 
tentia flat top is approKimately liMI ntq, 
ters. Ii tlic feeder line can be made 1 40- it. 
long, this will add about 1SD meters, mak- 
ing a total 4>f 310 meters which, when 
loaded with a coil and variable condenser 
as detailed in Figs, 3, 4 anti 5, will tunc to 
550 meters, the highest broadcast wave t 
With lire colls for the wavelengths below 
200 meters, the antenna system starts to 
work on its harmonics until, at about 14,5 
meters, it is working on the twenty-first 
harmonic. The action of tuning the feed- 
ers is double, as it ere&tes au aceeptor cir- 
cuit for the desired wavelength, rejecting 
all others, and also makes tile fundamental 
slide up and down the feeder length in the 
manner of a trombone. The layout in Fig. 
5, mounted as shown in Fig. 5 A, permits 
the doublet antenna to be coupled directly 
to the grid of the first tube in any stand- 
ard short-wave receiver, converter nr reg- 
ular broadcast set. Although it adds a 
tuning control, it is well worth while. The 
regular an Leiina- coupling coil in the re- 
ceiver Is no longer used, and tlic antenna 
and ground arC| of course, removed, The 
plug-in coil-winding data are given in the 
chartj and Figs. 3 anti 4 show the neces- 
sary plug-in coil connections to provide 
for parallel or series tuning as specified in 
this chart. 

Where a doublet antenna favorable to 
a specific frequency is preferred, as in the 
case of amateurs working in the 21), 40 and 
SO-mctcr bands, the non-directional dou- 
blet of the vertical type, shown in Fig. 6, 
may be employed.. The antenna consists 
of two brass rods Ot heavy wires su[)port- 
ed on stand-off insulators. For the 20- 
tnefers, these are both 17 ft. long, and for 
40 meters, 33 ff. This vertical type would 
ttot be practical for the 80-meter hand, as 
cadi rod would have to be (52 ft. long, 111 
this ease, it would be necessary to go back 
to the horizontal type. 

(TTcst meters should be placed where 
they are protected from shocks and jars 
when not in use; add fumes and moisture 
affect all sensitive meters. 



TlClhl 
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ARMATURE REWIND! NC 



t flneripartn inTtnitlriir to oritbifll ts.e(ii*y CTft“lfflc*Ihra? 
AU PWfc flllc1>:i0tLli:jlfclty ULifulLlrfd. i-i iRiUT KFll- 

u>. 0 *i air u v kv piji> far irnih^* fa* tmmhi i*»wn. 

immm. |»iialJr tln^.i r illJIa Ih’IWfPlI* I* ill ■■■km r.l 
rut-nix ■■U'l-Jin IviJi'-j TBXUI1T1 dlBIWB — Hi ■■ rEr , 

■ vi — ihjc 4 *i. ■ f ™ 1 1 EjubL*. T'iT'iiUIi, «e.— 

ciancitf^-i an* nir — B.M' und up. JU^wchrs-rp*-" 

tltiv:' TMlI Psri-B ftw P'Pn-d^-£ »n-J r I em - 1 - Lr n’Lr. J 

iKiun dnirTB. Wrr* qucL J-r fr'JSfcLK i’l-ari *cd 

llil. 

D-iiJ-ari' Ajftcitfe G-aL Otr Mptm-Mahtarg Hbi£ 

RE-NEW SWEEPER CD, 

l*ct*7" aaw Cnikt ■f.-WFRU. D-afen?H. Hkhiin 





30 DAYS TRIAL TO PROVE 
YOU CANE ARN *3OT MONTHLY 



Tfrrtiart -■Uimpll'nDd ,> Wekltrltt* ycni Bl+rt !' 
ILytily pfiillWhlu ImiLnap do [.micas «l- 
tn:rli:llCC IDil'-ln-U. Vf a luL yuh Inx^a 

SO PAYS TRIAL— nl »»r rHK 

■Id pff—TT p-'^i-lk FfiA "h-H a* l*'* l>*.f fir -i eui J 
aruua. H-bpohs 'A m. .cvrw*i n ** «n «r" ■» ; •; •-+' • • *■ tf 
bi -cf kII in nl klj p|lh JLubtcl-i W i , l^ i“J 

dKAlIb h'-J C-tilLtkllOfi. 

HD BART BROS. Q41 MH 




Scantl 10c COUNTER GOODS 



rJar»pmir*i' - Jv*i . isMtaiiirtfcbrt* CM da . A ■ |ui li i. ri mi-ug 

W--*ri. !^F?crac2mrfi * . b-> ■ u w* ■ pv«M 

ruk+it Ivi+rliA hliHKiliu duf-hy-*. Kinr KipLL^I 
pnfrj i"-t! ynn 9n*l J»ikni. Cray L-jfd rtB'4'r I 
iuha Btviu ip u US «nUr. Ka i i,v- s ! t-»- i , r - I 1 Iff Mmi 

i ■>,! :. I:.i . ii,l ■ ii-c. >IilJ !r:i 1 1 1. 1- J ¥ iii 



M afce quick nucccsi- wlili t’AH M KLCKISP , .. 
r=-- SentaliffTLil liirti e --I rs lL 1 1 -- lH Pop-Crinim infect inn. 
f, Hiiircj (Liinj? strain. Upenpuy* in mane 
.f r.itfclu nipiLril VVfhunpjlyr ■iiip'.-tlL - ih|ii: iiiiiCIiE . •’•■Ip 
PH tnami intiha-nlr^n'. r tftilibfl#" f^lftnE. BuiBi-YBrul ecljrl- 

nil rcmaali". <1 fm I- m- funl , i .- . I -j- ». 

D B-wraei^ur rtviE.' ‘ K-* p' W -.tr i..,J* l i N'»*l> k*’I -n. 

£1 L OHG EAKI NS C5MP*»Tf, fl rl gi n .!»«« 



Full SIm W Snals Drawing ol GEE-BEE fnpp 

$UPERSP0flTSTiR £ HEATH PARASOL I TILL 

with iDtniiluotonr buuG ui ni?w m-nfaz-'-uu tor - __ :A 

JIl'.dLC L'Jil'iLZT; .^1 

CLEVELAND MODELlffAKlNG'^^LUl 

NEWS and Practical Hobbies 

i:TOrpQn » m lA'kiw nt-'L'! IL. t^ii jJimI L*p > 

:v c-lt I ud Miixoip C*. Inc. S'lrnij! pf uklurcv. uni- 

Int s uia p^npirl'i'J itapr ■m"i* i " „ k iuiiini.^ iTPi-irh -r Blri- Br^i IhiLfT. 
■hip«. Imri. rf.mi- -rlr rniin^nB. Ui'ijlBJ.vnr ■ ic. cCc._ re - . K--»h cE-c liw Blampal 
it '■“« Fur nor rat-T >m"? i|!P | r , .l iiih*rPDi.‘>ir 5 . ITan'l: tJclwr. I am u ■ 

pcuiR EuL Hand rnr '<2 pz jP&tt i i S u trap i (Fmun. 4 « BBtra.'i 

Ciiivfeldnii MudvIiiaMne Nowa, ilW-FtTNFil EPhi- Cl^ ul j ti^l, 0-hio 



Build Dutch Windmills yf^a^ t „ 

C.jLd Aittalbdlr rt«lfT»d IHJTiril V.M-ND3UZLU. Ilu/ i-i :■ II 
fn.ci mb IlLlIXrSEMlri. Iiijy driiibil h.-A wrfiiiw! k'ni. ll.JH IiI-I 
II:-eujC ,:::vx 3'J" ,.UI.- 7>t. Air. rjd..- t.d -10'- l.l irllTliXIT^i: 
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v:' ? ' Natural Eyesight 
m MoVci Them UnnecetiOfy 
\l .- Now Uitrf in Over 30 Countries 

5cnd for FREE information telling how 
Revolutionary Invention mjfces it easy to 



WITHOUT 

BLASSES 



correct Nesriight, ferifght, A&tigmstism 
tveslrain. Week Eyes, Failing Vision, 
Old Age Sighitf Eyt Musde Trouble, 
Etc,, home wiftiout plasws. 
NATURAL EYESiCHT INSTITUTE, Tnc. 

Dipt. di-M Sajtll Mvnl[ a. Cdlil. 
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Ho Canvassing 
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Free Plan ^T.C"™ 10 
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RINGER DO-NUT COMPANY 

156 Mo in Street N. E. Mlntieapiilis, Minn. 
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Straight V|.L.]|': 
Kiindcr Bfaad, will 
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Lady taset Lip over voi:t old emery wheel, 
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ELIMINATE AERIAL 

STATIC & DANGER I 



SENSATIONAL NEW RADIO 
JMPR OVEMENT— GENERAL 
TELEVISE ON’S DISCOVERY: 
MDUCTO— CAP AUTO 

^t 00 ^ 7 GUARANTEED! 

Pren-H leitnlifiediKOMery; INDUCTO-C^PACITO Du,l LTnlt Aeriflf 
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INVENTORS 

£s.t this. 

FREE Book 



CLARENCE A. O BRIEN 



AND TRADEMARKS 
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Patent Your Ideas 

This Free Book Shows How 
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ALSO FREE 



“H-uCOCd Ot IriTPHTin-n" I'l.ink; 



Ob ntnjiiai 1 will miu y<yu FREE 
a. ronr "i 1 mi* Elwiird nl Invm- 

> i i " b ^ k i f... 1.1 •. iiL" imn 



Lillie ' bllir.U On Oil- nl lmI- you 
cnn ffcetoh i«"l ilf*rrlli* 
yum Invcnltarv -s.hu. Iiu--** IT 

vr'll IIOV.?Tvt Lti rtUOll nmrillTT 
that It may in- nE vAlne To 
. yn',1 s* (vIiT^hm. rend 

V [ i --j r.-. 1 1 iiimt h rv:l n.ri'i I i': 

th'n Jnrai l ■■.-i , i iiit ttIiIi 
my few Tmut. 



Ol’R EikrA for a practical article or an improvement- 
upon an old one should be patented NOW, Fro- 
qurnlly malty of the thousands of applications filed in 
the IT, S, Pate tit Office each year arc for the same or 
almost the BimG idem In such, a case, the burden of 
proof rests with the last application filed. Sometimes a 
delay of even a few days in filing the application luO-HIVi 
the total lees of the patent, Lose NO TIME. 

The entire time of my larRe and esperieimed 
areanisatfon is devoted exclttsivety Eo patent 
and trade-mark rasas. We know the rules 
and roquimneats of (IiePatent Office- We 
understand the tecMiraiEiti&s of Patent Law, 
We eun proceed in the quickest and safest 
ways in preparing an application for a pateai-fc 
covering vour idea. 

Till I MW? I: tliuwo IllTH'l njlL Lull ill VGlUJiL'iIiT I ILfckf-Jttft.1 iDR, 

that isvet-y iTiT'iintiTr ahwilii kirn im. It till I:-* yr-ML J«M how 
tv efl about- obt&iuLtv? a patent Rip yiJUT lifts- >V idi tlic 
booklet I will acnij yooi iny ' ' Record id invention" J-ijrni 
on vlilr-li you may ubctcEi yun: idun and ur L ulj -1 L ill its- 
datr- Tm-Iotc cl iritdicM. IF n Ainpute .irir-r-s Thii will 
ViduiMfi Ut yivii fond tlw crmpcin TODAY I Vmi 
nili rrurivu (he PTt.BR book, Lbe '■‘RvWtl vf Invwir 
tiem" Fermi, tnid full infOvnmti vm j<SR*rtli n« Ht-k 

Strict Secrecy Preserved 

Alt onmnnjiiiratLnii!, nkrtclids, etc., are lnHd :n nt-ic'livl 
frfiiilldfncc mid protected by sLuel 1 i J i.'-r- . Ybttr idea wiJL 
be in IrtPtwnrtliy hands. I buvc-llvt! biRhvd cvCereaera. 
It in -i— iliTiR: rJiaL I i-.li'j help ycoi. Send the- Coupon 
AT OKCE. 

hntiwl Service 

Your rnswi will be bundled by n Bijecjftlfat BoLeeVod for 
lir.iin Ii'ilfci' arid t- a; | ' i i- i i. t- ■ - r-c: in ■oertiiii JLnci >j: inveutiiHiu. 
Ilb jiurau-uuJ ii I Ie iitTi. 5 .ii will bn *i«n to your Lilts. 



REGISTERED RATE NT ATTORNEY 

WASHINGTON, D . E . 



Cl ircnUt A,, Q'BH*b 
Rcfirttred P«tni AllD'ur 

7 *r |> Adam* Bttlldl-Bg, Wiiblngtan, D. C. 

Ple-n*e -enil we yuur Tr™ Iti.'uk. lL IEuw to Obtain n 
Tauten | mi ll riHir “lUwit vl Invent U>n form, william 
uuy iTKit ot clil l^ation on my pu-rn. 
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iJmaHkrtjniti. P"rit<’ or print imnjFni-filiiEn.(y.) ( 





Above Lt n- fid aut flcaffi'nir nflil fiiiaincacLom rw-ni* 

Th«n vu iHirtMnt ileiurtmtnc". unj vuirlii Up fit nuc or iU'W.iBi 

FiTHtrf 'kiltxiiilipiltinlc Cot the wnlenlcir phof**! of nfiTint 
urfil Lnutn-CitTk. pructdiue Lo mJjIcIl ctcy edvetueir okceieIijcl 



Hni'lll A H Mtl.M-IN JUT. mess, rmwitj'1 IN tl , n. A. 





YEP-IT S BAD NEWS 
BUT YOU CAN’T SAY 
I DIDN'T WARN YOU f 



HEN you’pc running about thirty 
inih.is an hour these pistons. are flying up and 
down. it couple of thousand times a minute. 
Think about how fust, that is and then you 
«ee that, if they get smacked on llie nose 
every time, .sooner or hater you run into 
trouble, 

“Most people don’t realize just how much 
damage knocking gasoline can do to n car, 
J hat's why I told you that you better uso 
hthyl Gasoline last time you were in, Ro- 
me™ ber? 



"Il s your ear and your money — but after 
ue get tiijg job fixed , take my adnm and use 
i-LlLjl, Its cheaper in the long run, and 
what s more, you'd be siirprised to see how 
much, more life it gives to an older car," The 
ncj-t bent thing tif a brand-new cur is Ethyl in 
ihc tank of your present oar. Ethyl Gasoline 
Corporation* New York City, 
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NEXT TIME STOP AT THE ETHYL PUMP 





TRYON SHACKLES 

must have a special lubricant 





Tin shurUc i' ■! i Jf-iir-tnc frorii uiSii-r cypt-s. ft 

|i,i, * ffcu.-rvulr ihfimflti taxi* IhjIi Epnm which Uie 
Ighrit' jq: L-, igium *i i ' *11 >• iuprliiill «► l 1 'nlcui hc.i i sAx 
>urfaci;i. h inws( I"***; a sp^fciil [ u I = r-i t; * n.c_ 



TEXACO 



lukM 



LUBRICATION 



No Part Overlooked 



The average lubricant docs not 
effectively protect the bearings of 
(he Tryun shackle! ThEs is one of 
the special points a station attend- 
ant ibwlrf know but often forgers, 
Texaco Certified Lubrication 
provides a specialized. Texaco Lu- 
ll ri Cant foe every type of shackle* 
an*! for every other part of your car. 

Ash for Texaco Certifies;! Lubri- 
cation with Marfak. Texaco Mar- 
fat Grease Stands out above every 
other grease lubricant on the 
market today, ft is 1 Linger lasting, 
more effective. There's nothing 
to yc^ual it anywhere, 

Tcxa en Certified Lubrication is 
scientific lubri Cation, Set* for your- 
selL No part is overlooked. 

THE TEXAS COMPANY 

Tcxitto Pvtrolvftm Pr9^"fii 
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